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Appendix A

Sea Duct Sequencer
Program Generation and Sample Program

Sea Duct sequencer programs are writtenm in a high level language designed
specifically for the Sea Duct. An 2xample of a sequencer program is found in
this appendix. The specific commands are described in the electrical section
of this text. The commands may be put in a text file (source cods) usiag
using a word processor in the non-document mode. The file is given a ".MAC"
axtent and then assembled and linked using Syscon's 18 and L18. An example
of typical commands to the assembler and linker are given on the first page of
the following sequencer listing. The output listing is given a ".PRN" axtant.
The output file (object code) may be loaded into RAM or EPROM for use in Sea
Duct. Details of the assembly / link procedure may be found in Appendix A and
in the Syscon Manual.

When read by the assemblier, each high level command is convertad intoc a
string of sequencer Pseudo Program Codes (PPCs). BEach high level command is
called a macro-instruction. During assembly, an "INCLUDE"™ file labelad
ISDEQ.MAC is added to the source file and is used to tramnslate from the macros
to the PPCs. See line 45 of this example. Although the actual file listing
is inhibited in this example, a copy of the file is present at the end of the
listing. It is possible to use higher lavel macros to call other macros and
to create macro subroutines. Saveral examples of these may be found in the
file ISDSUB.MAC which is also included at the end of this appendix.

Accession Por

NTIS GRARI -
DTIC TAB a
Unanneuneed O

Justificatiom |

By
Distributien/
Avallability gpdes
Avail and/or
Diat Spesisal

Al




¥ACRO-18 1.36

PAGE

DO O

]
]
t
'
’
'
’
’
'
[
)
’
Il
'
1
'
’
’
’
+
3

’
'
’
’
!
v
'
.
v
’
!
’
3
'
!
!

$EA DUCT SEQUENCER PROGRAM

. I80RR Cruise # 127 SEPT 36

SEA DUCT DEPLOYMNENT - EXP ¢
SUBTIL {KHR12T 28 SEP 36

PREV. VERSION JINR12T 27 SEP 86
PREV. VERSION 2KNR12T 26 SEP 86
PREV. VERSIOX 1XNR127 15 SEP 86
PREV. VERSION 8KNR126 23 SEP 86
?REV. VERSIOX  6RNR126 (8 SEP 86
PREV. VERSION 1XNR126 08 SZP 36

¥. 2. TERRY

INCLUDR PILES RBQUIRED:

ISDSEQ.XAC : Sea Juct 2PC Macros
ISDDATT . MAC ; Sea Duct Data series subroutine
15DSUB.NAC ; Sea Duct Sequencer Xacro subroutines

Jote: Radiz is set to base 16 in ISDSEQ.MAC - All parameters passed o

the aacro calls {ie. all parameters) aust be FEX (ie. 10D zot allowed).

cRdsgAtLL S aRRARLAR AR RRARRRARRRRARRRARARCRARARRRARRANARAERARAIRRARDARERRLEL

Asseable using ¥18 SDDEBPa,=SDDEEPn/R/C

Link Osing .18 /P:3000/D:3700,3DDEEPn, SDDEEPD/N/1/2
for ".BEX" file. Use MBASIC 3XRCA to get ".2CA" fiie.

Link Using .18 /P:1000/D:3700,3DDEERA, SDDBERD/Y/E
for *.CON" file. Use 3URK to burn a proa.

; Porm is: ¥13 Source,=Relocatable/R/C

CREP 80 elocatable=Print file (then erase .C3fF file)
418 /B:Brog start addr/D:Data start addr,ielocatable,dbject/Cprions
file extents can be omitted. See Syscon Nanual for details.

ststasattsanadsasssaasRRsRRRRRRRRARSLIRAMSRARASSERARARRRERNLRACRENERSNR0RIRRRY

TNCLUDE I5DSEQ.MAC

~a me we wa we weo ma

* §BA DUCT SEQUENCER PPC ¥ACROS

ISDSEQ.MAC 18 JUL 1986
§. £. TSRRY !

(Listing Supressed)
.LIST ' }

SALL ; Use for gemeratiom of object code only.

-
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&1
5
59
60

PAGE

1-1

JXALL  ; Use for genmeration of object code with source cede
; .uALL ; Use for generation of complete Racro text.

PAGE




NACRO-18 3.36 BAGE
4KNR127 28 SEP 36

61
63
63
1]
85
66
67
1
69
70
71
1
73
i
15
18
17
78
179
30
il
i1
a3
1)
85
86
31
38

1-1

ckgRRARRSRARRRRRSRRARRREERRRARRARRRARRRRARRRASRARARARARERRERCARRRRARRRRARARSKS

SEA DUCT PINGER CODES

i
.
t
v
.
’

H 0 Program Start, § Off the bottom

; Ind Transmiss. Test,

H 1 Start Transmiss. Test, § OK to lift and zove o
; Beginning Rotation, a new position

: On Bottom,

; 3 Ind of Rotation A XYZ Position 3rrcr
; 3 Start of Insertion 3 Rotation Zrrer

; 4 Insertion "OF" ¢ Tilt "¢x"

; 5  Insertion "3ad" D Tilt "Bad®

; b Start Core 3

: 7 Start of Velocity f Ready to drop weight
; ¥easuerment Series

;Itltxtliltltitltttttlllttttlltltlitlttlt!llttllt‘l!tltlttltlt!tlltl!ttttttlltl

PAGE




;asaeenetaaennss SEN DUCT SEQUENCER 2SUEDO PROGRAM BEGINS ZERE +etstessssrasase

: ¥hile on deck we record individual system patteries. Time is
: included to block the transmissometer beam as a check.

NACRO-18 3.36 PAGE  1-)
l 4KNR127 28 SEP 86
{ 39
30
i 91 ;
i 92 :
33
: 94
; 35 ;
: % 0000 START: INITC
97 000" 4D +
38 :
99 ADON
100 0001t 2031 +
101 "RON
102 0003 2041 +
103 SDON
104 0005 2051 s
108 :
106 SEND 0
107 0007 3000 +
108 0009' B0 '
139 CANERA
110 000B'  EOCO +
111 :
1 :
113 T 1
14 goop 20l .
113 #AIT20
15 000F 60 s
17 30100 0409 .
118 T !
119 012 o1l ;
120 FAIT20
121 014 80 .
122 2015 0409 +
123 :
i :
125 T 2
126 0017'  £012 +
17 WAIT20
128 0019' 60 +
129 00IA' 0409 +
130 BAT 2
) 131 o01¢r  s012 ‘
| 11 WAIT20
i 133 001E' 60 +
134 001 0409 s
l 135 :
136 :
137 3T 3
138 0031 BO13 +
l 139 WAIT20
140 0023 60 '
141 0024 0409 '
|| 0 BAT )
143 0026 BO13 "
seelbermmnifl thnauitiny

; INITIALISE, CLEAR COUNTERS
08 4DH iClear stacks, aodes, PBCCNT, Counters

;A/D, TRANSNISSOMETER, RECCRDER ON

DV 0E031E A/DON
DW 0E041H :Transtissometer O
DW 0BO51E ;Sea Data Recorder ON

;SEND PINGER CODE 2
D¥ (30008 + 0) ;Push 2inger Code on ASTR

DV 0E024E ;Send Pinger Code {on ASTR)
;CHECK THE CAMERA
DV QEQCOH ;Take a Picture

;RECORD 3ATYERY $1 VOLTAGE

DW (0BOI0R + 1) ;Pulse Xain 3attery Relay #n
: 3AT. #1 ON FOR 20 SEC, OFF FOR 20 3EC.

DB 60K :Go to Sequencer Subroutine
¥ %20

0% (0E0108 + 1) ;Pulse Main Battery Relay #n

DB 508 :Go to Sequencer Subroutine
OV %20

:RECORD BATTERY $2 VOLTAGE

D¥ (0EO108 + 2) :Pulse Main Battery Relay #1
: BAT. $2 ON FOR 20 SEC, OFF FOR 320 SEC.

08 608 :Go to Sequencer Subroutize
oW %20

OV (OEC10F + 2) ;Pulse ¥ain Battery Relay #a

DB 601 :6o to Sequencer Subroutine
D¥ Wi

;RECORD BATTERY #3 VOLTAGE

DV (0BO10E + 3} ;Pulse Nain Battery Relay fn
:+ 3AT. $3 ON FOR 20 SEC, OFF FOR 20 SEC.

DB 60 :Go to Sequencer Subroutine
oW W20

DV (0BO10E + 3) ;Puise Nain Battery Relay fn
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{KN2ii7 28 SBP 86
144 ¥AIT20
145 0028 80 + 23 608 :Go to Sequencer Subroutine
146 029" 0409° + o W20 .
147 : -
148 H . 1
149 AT 1 sTURN ON ALL SYSTEN BATTERIES 1
150 2028 201l + D¥ (0801GH + 1) ;Pulse Main Battery Relay #n 1
151 BAT 2 p
152 0020 E012 + 0¥ (0B010H + 2/ ;Pulse Main Battery Reiay #n
153 BAT 3 1
154 Qo2F*  E013 + DV (0B010E + 3) ;Pulse ¥ain Battery Relay #n
55 : A
156 :
157 CAMERA
158 9031"  20¢0 o DV 0E0COE ;Take a Picture
159 ;
160 SEND | +SZND CODE "1" 70 SIGNAL TRANSNISSONETER TEST:
181 0033 A0 ¥ DV {30008 + 1) ;Push Pinger Code on ASTK
162 00,3}' ~ E024 * DR 00248 +Send ?inger Code lom ASTR)
83 ;
- gl ; HALT FOR 2 VINUTES 70 MLLOW FOR 1
TR 65 WAIT2N ¢ TRANSNISSOMETER CHECK ]
106 031" 80 + DB 608 *Go to Sequencer Subroutine
187 0038 043F° + N a2
168 :
168 SEND 0 ;SEND PINGER CODE 0 "
170 303" 3000 + O¥ 130008 + 0] ;Push Pinger Code on ASIX
! 803" 2024 + DN 0E024H :Send Binger Code lon ASTK) 1
ilé H
113 ; 4
174 ;ttttttttllllllttlttlltlttttlttttllilllllllttxltttlllittlttli!lll:lll!ltxtlltll “
178 ; )
N : At this point we launch the instrument. The bortom semse switen
ki : {s ¥OT epabled for 20 ¥in. in order mot to false trigger duriag Launci.
17 . The transmissometer is tested after the 10 ain. wait to get 3 clear wacer
79 : transmission sample.
80 ;
81 ;
82 a3 DIVE: 2USE 1,0AB :REST FOR 28 ¥in. DURING LAUNCE
183 003" 30 + D8 (iFE + 1) :Push Jata on ASTK
134 003F'  OA ¢ 0B 0AR
188 WAITP NIN
136 0400 82 + 08 838 -§ait for interval of ¥in on ASIX
Y ;
188 0041" TCEK1: SDON
189 0041" 2081 4 D 0E051% :Sea Data Recorder ON
130 ADON
191 0043 2031 + DV 0E031H (A/D ON
192 TR0X
193 0045' BOMI + O 0BO41H :Transmissoneter ON
194 ;
195 ;
196 0047" ONBOT?: NOOP ;WAIT T7LL WE ARE ON THE 30TTON }
197 o4 o4 + DB oCdE ;No Operation '
198 BRBOT OKBOT r

199 0048'  20FO0 + bW 0gOFOR ;8ranch if Botiom S to
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300
al
02
203
i
05
06
W0
08
209
a0
il
i3

ne
313

14
33
i
213
e
120
al
143
a3
34
45
a2
)
a8
239
3130
a1
3
I3}
a1
135
236
PAll
138
39
140
Ul
4l
E
244
245
346
1]
U8
9
250
51
152
153
154
255

NACRO-18 .36

0oda

04
204p*

004F"
2048’
081"

5059

3088’
08¢

H0sg”
J05E"

PLITA
061"
0063"

0065°
0065’
067"

069"
006s°

006D’
0068’
070"
07

an

004F"

a8
a4

3001

20

£031

2051

$041

£0CY
60
3409'

2070

Al
3073
j0s¢

0P8
o084’

E0F8
070"

P1
0065'

i

009

PAGE

e

+

e

4

+

-+

1-5
D¥ ONBOT ;Address
JUMP ONBOT?
0B 283 vJump To PBC at
DW ONBOT? ;hddress
;ttttttltttttlttttiittittllttt!ttttittlttttttltttlttlttttltttt!ltlllxtltttt!ttl
; de are on the botton. We send signal ! and then see if we are level.
ONBOT: SEZND 1 +SEND PINGER CODE 1
o0 (30008 + 1) ;Push 2inger Code on ASTR
DN 0E024H ;Send Einger Code {on ASTK)
ADON ;TURN ON A/D AND RECORD
W 0E031E JA/D 0N
SDON
O¥ 080521 ;Sea Data Recorder 0¥
TROX
OV JE041R ;Transeissometer N
CANERA ;TARE A BICTURE
oW 0EQCOH ;Take a Picture
7AIT20 ;WAIT 20 SEC 70 GET TIL7S RECORDED
DB 608 ;Go to Sequencer Subroutine
W W20
TLIIN:  CHETLT +CHECR TILTS, SZIND SIGNAL 70 SURFACE (C=0K, 3=3iD)
oW 0EQ708 ;Check Roll, Piteh; Send Sigmai
H ;SET COUNTER "A" TOR DEFAULT CGNTINUATION AT RQTATE
; :IF SURFACE COMMAND IN NOT RECZIVED IN 2 MIN.
SETCTA 078H, INSERT
DB 0AlE
D¥ J78H ;Set Counter A iHex Secondsi
0¥ INSERT ; Counter A Vector iWhem count = Z&{:

: :WAIT POR SURFACE SIGNAL
RPLY1?: BRCMDI INSERT ; CMD "1" = GO 70 INSERT

D¥ JEOFSH ;Branch if XPONDR CND. 1 Received to
OW INSER? ;Address
BRCKD2 LIFT1 ; CND "2" =GO T0 B
DV QBOF9E ;Branch if XPONDR CXD. 2 Received to
DV LI ;Address
JUNP RPLY1?
DB 288 ;Juap To PPC at
oW RPLYL? ;Address
LIFTL: INITC
DB 408 Clear stacks. 1odes, PPCCX?, Counters
SEND 9 +HERE ¥B LIFT THE SEA DUCT AND MOVE ™0 A NEW POSITION

DV {30008 + 9) ;Push Pinger Code on ASTK

e e e L L
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¥ACRO-18 13.36 PAGE 1-6
{KNR127 28 SEP 86
356 7y =034 + DW 0E0243 :Send Pinger Code {on ASTX)
87 075" 0FF50T: NOOB
338 W18 o + 08 iC4E :No Gperation
259 BRBOT OFFB0T
260 0076 E0FY + 0¥ OEOFOR ;Branch if 3otzom Sw to
a6l COEE ALY 4 0¥ QFFBOT tAddress
162 SEND 8 +SERD QFF 30TTON SIGNAL
183 007h' 3008 + D¥ (30008 + 8) ;Push Pinger Cade sn AST
11 J07C  EQ24 + W QE024E ;Send Pinger Code ion 457X
6% WAITEO
266 Q078" &30 + J8 808 ;G0 to Sequencer Subroutine
267 007F" 42D’ + ¥ Wed
1) JUNP QNBOT? 160 70 ONBOT?
69 p081t 28 + 28 188 ;Jump To FBC at
N 0082' 04T + oW CH3T? ;acdress
271 ;
M :
13 :
274 cRRSRSABESASASARSIARSLARRRRNSARARRRSRERERRARRRALRIRENLARERMNNIRRSRRLIINIRTIER AR
378 ;
3k ; We are ready to insert the flume. Signal "3" is sent %o :le
M ; surface, Then the imsertion attempt is zade. When the four imsertion
78 ; sense switches are closed, Sigmal "3" is sent and insertion is stopped.
m ; 1f insertion is not achieved within § Xin., the “insertion dad
80 i (8ig. "5")" is sent. We them wait for a surface reply. Surface
a1  command 1" will continue the program and go to the "RUNI" routine.
282 ; Surface coamand "2° will continue imsertion.
83 ;
pET| ;
238 ;
286 SHET Y INSERT: INITC JINITIALIZE - GUST IN CASE
87 2084" 4D . 0B 4DR iClear stacks, zodes, SPCCINT, lounters
38 ;
239 LOVRST
290 085" E0DO + J% JEODOR ;Reset the LDV
291 ;
292 rINERA
193 3087 E0Cg + JW 0£0COH ,Take & Plcture
pi1] SEHD 3 ;SERD SIGNAL "3 - START QF IXSERTICY
3% 089" 3003 + UW (30008 + 3) ;Push Pinger lcde on ASTX
196 3088 2024 + W JE0248 1Send ?inger Code ion ASTR)
191 ;
298 HYDRA ;START THE HYDRAULIC 2UNP
99 008D'  EOAS + D OEOARH ;Pulse Hydraulic 2uap Reiay
300 TLUNIR +START TdE FLUNB INSERTION
101 908F"  EO0AC + DW 0EOACH iInsert Flume
0 ;
103 SETCTA O1AdE, INBAD ;ST TINE OUT COUNTER FOR 7 MIN.
104 0091° Al + DB OAlR
306 4092 O1Md + on 01A48 :Set Counter A {Hex Seconds)
306 0094’ 009’ + D¥ INBAD ; {ounter A Vector (¥hen count = ..I.
10 ;
08 0096" IN?:  BRINS INOK ;WAIT FOR INSERTION SRITCHES TO CLOSE
304 0096’  £0F1 + DW 0ROF1H ;Branch if Flume Inserted t:
Ay} 0098' 009D’ + D¥ IX0K ;Address
11 JUNE IN?

P )
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312
313

14
st

18
16
i
318
319
330
3
3
33
bt
PE
326
37
38
389
i3
EEN
331
333
33
138
336

38

i3

3
TN
342
343
3
343
348
W1
348
38
350
38l
38
183
384
SLH
356
187
358
359
360
361
362
36)
B[7]
S11]
166
387

’
cREfRARRRSASRRARRARRRARRARRRRRACERERARAREIRASANARARAEREERARORCRCACRRARRRRRAREY
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YACRO-18 3.3 AR 1-7

0t 8 +

098" 0098 +

dosp’ INOK:
090" A0 +

J098'  S0AC +

J0A0'  20AB .

00a2° 3004 +

a4 E0U T

WA 38 v

JATT 0 aCs +

30A%" INBAD:
103" E0AC *

DETY B-{1) 31 v

30aD'  00A0' .

JOAF' E0Ad -

W3 3003 -

083 0y -

188 AL .

086" JidC .

388" 005 *

PLYTY RPLTIZ:
308" E0F8 .

JeBC" 3005 .

JBE’ E0P9 .

0¢0° Q08¢ .

goca: 28 +

J0C3 o0m ’

f0¢5° RUNL:

CLRCTA
FLUNIN
BYDRA

SEXD ¢

JUNP 3UR1

7LUNIN

3RINS INOK+3

370RA

SIND 3

SETCTA

3RC¥DL RUNI

3RCYD3 INSERT

JUNP RPLY2?

28 28H
oW IN?

;Juap To PPC at
;Address

;CLEAR COUNTER A

0B 0A0R

;Clear Counter A

1ST0P THE INSERTION

J¥ JEOACH

;1nsert flume

:HYDRAULIC PUNP OFF

DW 0ECASH

;SEND SIGNAL "¢"
D¥ (30008 + 4)

D¥ 0E0248

iPulse dydraulic Pump Reiay
(INSERTION OX)

:Push Piager Code on ASTE

;Send Pinger Code ion ASTR)

160 70 "RoAL”

0B 284
¥ RUN1

vJuzp To BBC at
;Address

;STOP THE INSERTION

J¥ QEOACH

lasert Flume

:JUST IN CASE

D¥ JEQF1H
oW INOR+3

:Branch if Flume Inserted o
Address

tSTCP THE 3YDRAULIC 2U¥P

S JEQARH

;SEND SIGNAL "S"
O 3000 « 9

S¥ JE0G4E

‘Pulse dydrauiic Zump Reiay
{IXSERTION 3AD!

:Push 2inger Code on ASTR

:Send Pinger Code .om ASTR!

:SET COUNTER "A' 70R JEFAULT CONTINUATION :f
JSURFACE CONMAND 15 NOT RICIIVED #ITHIN 3 MIN,

JiiCE, M

28 JAl
ELE Pl
J¥ 3UN]

(WAIT FOR
: CND T
oW JEOFSR
od 0N

;N e
J¥ QB0F9R
o INSERT

B 288
oW RPLYY?

S

;Set Zounter A .dex Seconds:

; counter A Vector .¥hen count s

URFACE SIGNAL
30 10 RUNL
:Branch if {PONDR IND. : Recelved
;Address
G0 TO INSERT 70 TRY AGAIN
:3ranch if XPONDR CMD. 3 Zeceived
;Address

vjugp To PPC at
‘Address

We are now ready to start the experizent.

I817C

;INITIALIZE

30

o)

w0

{
§
{

R .,,ro\A/-‘*?‘-fr’“u *Maﬂ.(‘L



368
189
3
i
m
in
374
378
176
in
318
n
330
38
SEH
183
384
348
386
87
118
339
%0
391
i
39
334
598
338
397
338
399
100
401
401
403
404
HiH
406
107
qul
409
il
il
§il
44
{13
{16
47
418
{19
420

a1
bo

{2
1

¥ACRO-18 3.36
4KNR127 28 SEP 35

facs?
20Cs’
docs’

gaca’

gocc’
jocp’

J0CF"

Jpl”

WIDER
aon4’
2008’
007
008"
300
a00¢”
ey
J0E4
3085
30ES’
JOE6’
J0Es’

9089
90EA’

06ec’
goec’

J0ED°
goee’
0F0"
oory’
1083’

4
£031
£041

051

60
448"

£0C9

T0AE

n

0ong’

a8

085"

2350 §3 11
50 31

3034 30 48
&0

fF

hli
£061
30

8
030¢°

0

Y/

oop3

ad

oger!

13 50 4321

PAGE

-+

+

+

. D e S

R S R T T

e

+- r - > >

1-8

1]

ADON
TROK

SDON

TAITSH

CAMERA

v

PMPRLY

?¥P1 0408

.. 3000:
3B U4
b I
JB JONE
RTRIY La0FF

GOSU3 DATRUX

J8 4D8 ;Clear stacks, modes, PPCCNT, Counters
:A/D, TRANS, RECORDER ON

¥ QE03id A/D ON

I¥ JEHIE :Transaissometer IN

DW 0E0518 ;Sea Data Recorder N

;NEASURE 2ERO VELOCITY 70R 5 MORE XiN.

D8 50 :Go to Sequencer Subroutiie
L
oW OEQCOH (Take a Plcture

;TURN ON PLUNE PUMP POWER
O¥ JEOAZR ;Pulse water Puap Fower lelay

;SIT 2UMBL = (0B (1%%)

03 10 :Send 2ata Qp SAIL Loop &
38,6000 1Data List Address

J8 288 sJugp To B2C at

¥ L0000 rAddress

3B TeRCIPYT

JB 2D0B ;SATL Loop ¢ Zower lif

oW 320613 :5et 2UMPL on 3PAGE = NI
33 3438

130 & DATA 3ERIES

J8 908 1530 t0 Sequeacer Sujroutine

O¥ DATRUN

:DATRUN SUB. RETURNS ¥ITR ¥O CHANGE X ¥,7.2 2l3lITILN

;llllIllt!llllillllllllItlllllllllttlllttllltlllttlltlltlllttllll!!ltlll(llllll

'

 This aarks the end of the first velocity easuresent ser:es.
: The second run is started.

.
'

;nnunnnnlnlunnnnunnnnnnn:nnnnnnntnnnnnunnna

RUN2:

I3TC

PNPL 0738

..0002:

JISITIALIZE
08 {08 :Clear stacks, acdes, PPCINT, Counters

;SET 2UNPL = T3H (45%)

28 D :Send Jata On SAIL Leep o
oN ..0002 ;Data List Address

08 288 ;Junp To P8C at

D¥ ..0003 :Address

28 *gpcing”
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424 00F7* 50 31 +
425 079" 303733 48 + 23 "IME
§a6 qo0FD’ 20 + ) I
e 30rE" §F + DB DONE
{28 13N + ..0003: L20FF
428 20FF DO + D8 (DOR ;SAIL Loop 2 2ower Off
430 0100  E061 + D¥ QBO61H 1Set PUMBL on GBAGE = Y1
431 0102 13 + D8 0738
32 ;
433 GOSUB DATRUN ;D0 A DATA SERIES
'Rl 0103' 60 ¥ DB 608 ;G0 to Sequencer Subroutine
138 104" 23007 + D¥ DATRUN
§38 ; ;DATRUN SUB. RETURNS WITH X0 CHANGE IN X,¥,7 2QSITION
437 ;
413 ;
439 ;llttlllI'ltllllttl!l!tl!ttllttlltlltttllt!ttttttt!lttt!llltilllltllt!tttttttll
440 ;
441 ; This marks the end of the second velocity aeasurement Series.
442 : The third run is started.
443 ;
4‘4 ;tttl!itttiit!ttil!lllIlltttttttttttlltlttltltttlllltlllltllittttlttlltttt!ltlx
445 :
§46 0138’ W3  INITC s INITIALIZE
447 0106' 4D ’ DB 4D ;Clear stacks, 2odes, PPCCNT, Counters
443 :
449 BNB1 08DH :SET PUNPL = 8DE (55%)
§50 0107 M2 . 38 {028 ;Send Jata dn SAIL Lodp o
451 0108' 010D' + v ..0004 ;Data List Address
452 104t 38 + 2B 288 ;Juap To PPC at
453 0108° 0119’ . DV ..000% Address
§54 0100 2350 43 21 + ..0004: 28 "§pCliRi”
133 il %0031 +
56 13T 30318 44 48 + 08 'o8pR’
457 a1 t ] I
458 9118 ¥ + DB JOKRE
459 0119’ + ..0005: L20FF
ol 0119 o + 08 0D0R tSAIL Loop 2 Bower Off
461 0110 E061 + D% QE061d 1Set PUNPL on GPAGE = NI
HY Ui 4 J8 18DR
483 :
464 GOSUB DATRUN ;DO A DATA SERIES
465 0110 &0 + 08 608 :Go to Sequencer Subroutine
466 0118 0300’ + 0¥ DATRUN
467 : :DATRUN SUB. RETURKS WITH NO CHANGE IX X,Y¥,2 20SITION
{68 :
13} :
410 ;llttlillllltlttlltllllll!Illlitltltitlllllltlltllllltlllitlltllttl(llllltltltl
i1 :
m ; This marks the end of the third velocity measurement series,
{n ; The fourth run is started.
474 . :
‘15 ;llllilllltllllliilllltilliltltttltll!ll!lllllltiltlll!!Illlllilllltlllltttttll
476 :
n 0120° RUNE:  INITC JINITIALIZE
418 0120° ~ 4 + DB 4D iClear stacks, aodes, PPCCKT, Counters
9 :
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4KNR127 28 SEP 86

480
{81
482
483
184
483
488
4817
488
489
490
481
492
- {9
494
495
436
0
498
499
500
v 501
502
503
U
\ 505
‘ 506
57
| 508
509
510
i
i
51]
- U
515
i 518
517
318
519
520
511
542
51
s
535
536
537
528
539
530
31
{ 531
§33
XL
535

0131’
0122
024"
0125'
o
128'
0120’
Ry
un
013y
0133
0134’
0138°

mnr
0138

MW

0138'
013¢*
0138’
013"
04’
0145'
0146’
0146’
g

3148’

0148’
014’

4D’

0148°

0
uar
a8
1133
13 50
80 31
N
0
FF

bo
E061
40

60
9368"

{0

n
4L
a8
046"
4350
fF

00
E060

EOAR

k)
18

82

20C0

PNP1 0408 :SET PUNP2 = 0B (25%}
08 (D28 :Send Data On SAIL Leap 2
DV ..0006 ;Data List Address
D8 281 ;Jump To PPC at
D¥ ..0007 ;Address
..0006: 98 "grCipl”
DB '0408'
DBI'
DB DONE
..0007: L20FF
DB 0DOE :SAIL Loop 2 Power Off
DV 0E061R 1Set PUMPL on G2AGE = Kl
DB 0408
GOSUB DRUNY :D0 A DATA SERIES
DB 608 ;G0 to Sequencer Subroutine
D¥ DRUNY

;DATRUN SUB. RETURNS WiTH CHANGE IN Y POSITION

chkkbRRARRRRARAASRRRARARRSEARERKRRRARRRRSARRERRRRARRRLRSRRARREERRRRRIKATRLRRGER

¢ This marks the end of the last velocity measurement series.

cttdttkREReRRARARAERRARRRRASLARARRRKRRRARERCRARRARRERELRRRARSERRRERERRERARNRARARRY

PAGE  1-10
+
+
+
+
4311 ¥
t
30 48 +
+
+
+
+
+
+
+
+
s
+
+
+
+
43 58 +
+
+
+
+
*
+
4

INITC s INITIALIZE
08 1DH ;Clear stacks, modes, BPCCNT, lounters
PNPOFT ; TURN OFF 3078 2UNPS
DB 0D ;Send Data On SAIL Doop 2
D¥ ..0008 ;Data List Address
DB 28% ;Juap To PPC at
oW ..0009 ;Address
..0008: DB "#BCX®
DB DONE
..0009: L20EF
08 0DOH :SAIL Loop 2 Power Off
DW 0B0608 ;Set PUNP1,2 on GBAGE = 30
PNPRLY :TURN OFF PUNP POWER RELAY
0¥ OEOAEE ;Julse Water Pump Power Relay

shrtttRAdBEattRAatR AR S AASERRERRRRRCRSRRRBAARARAARCRARRSRRRRRREERAERRRRARLRLLE

PUSE 1, OIER  ;WAIT 0 XIX
DB (2FH + 1} ;Push Data on ASTR

DB 01ER
TAITF NIX
08 828 :Wait for interval of Nin on ASTR
CANERA
D¥ 0BOCOS ;Take a Picture !

Velocity data series is now done. We are ready to take both cores.
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536
531
538
539
540
541
il
3
54
845
546
7
548
549
350
881
552
333
33
353
556
351
85%
589
560
361
562
563
564
865
568
387
368
369
570
i1
12
i
YL
375
576
H
38
579
580
581
58
58
584
585
386
387
588
589
590
591

¥ACRO-18 3.3

150"
0152

015¢

0156"

0138
159

158"
91s¢

0158

160"

0162'
0163’

0185

0167’

0169"
9168

016C"
0160

168"

un

un’
un’

0176’
mwm

0179'

0178’

017D
178’

3006
E024

E0A8

E0AL

60
040y

60
0418*

E0AL

20A3

60
0418

B0A3

BOA2

60
3409’

80
0413

Y

E0AS

1
0408’

69
413"

1]

[0

60
041’

PAGE 111

SEND 6

HYDRA

SEDINS 1

WAIT20

VAITIO

SEDINS

-

SEDUNL

—

WAIT3O

SEDUNL 1

SEORET L

WAIT20

WAITIO

SEDRE? 1

SBDINS 2

WAIT20

WAITY0

SEDINS 2

SEDURL 2

VAIT30

;SIGNAL START OF CORE
DW {30008 + 6) ;Push Pinger Code on ASTK

DV 0EQ24H ;Send Pinger Code {on ASTK!

;START THE dYDRAULIC PUNP

DW 0EQASE ;Pulse Hydraulic Pump Relay

;START SEDIMENT 1 INSERT

DV QEOALH ;lnsert Sediment Sampler #1

DB 608 ;G0 to Sequencer Suproutine

o) P

:WAIT 30 SEC

DB 608 ;6o to Sequencer Subroutinme

D¥ ¥30

;STOB SEDIMENT i INSER?T

DV 0EOALE ;Insert Sedizent Sampler #1

+UNLATCHE CLOSES THE CORE BOX AND TAKES A WATER SANPLE
DW QEOAR ;Unlateh Sed. Sampler #1, Sample 320-1
+WAIT 30 TO LET HYDRAULIC PRES. BUILD

DB 608 :Go to Sequencer Subroutine

o¥ %30

;dnd UNLATCH TURNS OFF THE UNULATCE POWER

DV 0E0A3H ;Unlatch Sed. Sampler #1, Sampie 20-1
+START SEDIMENT 1 RETRACT

OW QEOA2ER ;Retract Sediment Sampler §1

08 60B ;6o %0 Sequencer Subroutinpe

DV W30

JNAIT 30 SEC

98 o08 :Go to Sequencer Subroutiae

o W30

;STOP SEDINENT 1 RETRACT

D¥ 0EOA2R ;Retract Sediment Sampler 1

;START SEDIMENT 2 INSERT

D¥ 0EOASEH :losert Sedizent Sampler $2

DB 608 :Go to Sequencer Subroutine

oW ¥20

(WAIT 30 SEC

D8 608 ;G0 to Sequencer Subroutine

DN w30

:STOP SBDINENT 2 INSERT

DV OEOASH :Insert Sediment Sampler $2

+UNLATCE CLOSES THE CORB 30X AND TAKES A WATER SAMPLE
DY OEOATH :Unlatch Sed. Sampler §2, Sample H20-2
+§AIT 30 T0 LBT AYDRAULIC PRES. BGILD

DB 60 :Go to Sequencer Subroutine

0¥ ¥30
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{KNR127 28 SEP 86
592 SEDUNL 2 :3n0d UNLATCE TURNS OFF THE URLATCE POWER
93 0180 07 + DV 0B0ATH ;Unlatch Sed. Sampler #2, Sample 320-2
594 :
595 SEDRET 2 +START SEDIMERT 2 RETRACT
596 0182'  E0A6 + DV 0EQASE ;Retract Sediment Sampler #2
597 ¥AIT20
598 0184' 60 + DB o508 :Go to Sequencer Subroutine
599 0185 0409’ + o W20
800 TAIT30 ;WAIT 30 SEC
601 0187" &0 + DB 60 ;Go to Sequencer Subroutine
802 0188  041%8° + DN W30
603 SEDRET 2 ;STOP SEDIMENT 2 RETRACT
804 0184°  Z0A6 + DW 0B0AGE :Retract Sedizent Sampler 42
805 :
§06 ZYDRA ;STOP THE HYDRAULIC PUNP
607 018C" E0AS + D¥ 0EOASH :Bulse Eydraulic Pump Relay
608 :
609 ;
610 ;t!ttttlttllttltttttttlttltttttlttltltttt!ttttttltllllttlltttttltittttttltttuli
611 ;
812 ; Yove X near to Xo.
613 :
614 AYDRA :START THE HYDRAULIC PUNP
815 018E' EDAB + DW JEOASH ;Pulse Hydraulic Pump Reiay
818 3190* 8091 DW 080918 +MOVE X-
817 WAIT3O
338 3192 80 + DB 608 1Go %o Sequencer Subroutine
89 0193 041" + DN ¥30
220 #AIT10
81l 0198’ 60 + DB 608 ;Go to Sequencer Subroutize
622 0196 400" + D w10
823 3198'  £091 oW 0E091H ;MOVE X-
534 AYDRA ;STOP THE BYDRAULIC 2UNP
0d8 019A"  E0AS + D¥ OEOASH ;Pulse Hydraulic Pump Relay
§16 ;
837 CANERA
828 013¢*  EOCO + DV 0BOCOR ;Take a Picture
629 ;
830 ;
631 : e are ready to retract the flume. Signal "3" is sent o the
631 ; surface. Then the retraction attempt is made. When the flume retracted
833 ; sense switch is closed, Signal "3" is sent and retraction is stopped.
634 ; If retraction is not achieved within & Nin., the "retraction bad
835 ; {8ig. "5")" is sent. We then wait for a surface reply. C¥D "1" will
636 ; direct the program to the "PINI" routine; C(ND"2" will continue retraction.
637 ;
638 ;
639 :
640 019’ RETRCT: INITC
641 0198 4D + 08 DR iClear stacks, aodes, PPCCAT, Counters
642 SEND 3 ;SEND SIGNAL "3* - START OF RETRACTION
643 0198 3003 + DW [3G00R + 3) ;Push Pinger Code on ASTX
11} 01A1' BO24 + D¥ 0B024H ;Send Pinger Code (on ASTK)
645 BYDRA +START THE HYDRAULIC PUMP
646 01h3"  EOAS t D 0BOASH ;Pulge Hydraulic Pump Relay
647 FLUNOUT :RETRACT THB PLUNE
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‘ 648 01a5'  EOAD + DW OEQADE :Retract flume
649 :
650 SETCTA Q1Z0H, RETBAD ;SET TIME OUT COUNTER 70R § MIN.
} 651 AT Al ' 38 0AlR
52 1A' 01RO + D¥ 01208 ;Set Counter A (dex Seconds)
653 01AA"  OQ1BF' + DW RETBAD ; Counter A Vector (Whem count = CGCC
854 ;
‘ 655 OLAC RET2:  BRRET  RETOR
656 01AC'  EOF2 + W JB0F2E ;Branch if Flume Retracted to
l 657 OIAE' 0183 ' O RETOR : Mdress
658 JUNP RET?
- §59  0180' 28 v DB 288 :Juap To PPC at
l 660 0131°  Q1AC + W AT ;Address
131 ;
663 0183’ RETOR: CLRCTA ;CLEAR THE TINE OUT COUNTER
663 018" A0 + DB OAQH ;Clear Counter &
I 664 TLUNOUT ;STOB THE RETRACTION
585 0184"  E0AD + D¥ 0EQADE ;Retract Flume
, 966 BYDRA ;STOP THE HYDRAULIC PUMP
' 967 0186’  EQAS + D¥ 0EOASH ;Bulse Hydraulic Pump Relay
668 SEND 4 ;SEXD SIGHNAL "4° - RETRACTION OF
669 0188" 3004 + D¥ (3000E + 4) ;Push Pinger Code on ASTK
670 01BA' 2024 + J% 0E024B :Send Pinger Code (om ASTR)
I 671 JUNP SETTLE
672 213C 28 + 28 238 ;Juap To 2BC at
873 018D' 0103’ + D¥ SETTLE ;Address
I 674 ;
675 ;
675 J1BF’ RETBAD: TLUMOUT ;STOP THE RETRACTION
l 677 Q18F"  EOAD + OV 0E0ADH ;Retract Flume
878 BRRET RETOK+3  ;JUST IN CASE
679 g1ct'  EOF2 + DW QEOF2R :Branch if Flume Retracted to
l 680 01C3'  diBs’ + OW RETOR+3 ;Address
681 ;
82 3YDRA :STOP THE ZYDRAULIC 2UXP
683 01C5"  E0AS + DV O0EOASH ;Bulse Hydraulic Pump Relay
' 84 SEND § :SEND SIGNAL "5" (RETRACTION B3AD}
685 01C7" 3005 + D¥ (3000H + 51 ;Push Pinger Code on ASTR
686 019"  E024 + DW 0B024B ;Send Pinger Code {on ASTX)
§87 ;
l 688 : +SET COUNTER 'A' FOR DEFAULT CONTINUATION IF
639 : +SURPACE COMMAXD IS HOT RECEIVED WITRIN 6 NIN.
690 SELCTA 0168H, SETTLE
I 891 01CB' Al + DB OALE
692 g1cc’ 0168 + DV 01688 +Set Counter A (Hex Seconds)
693 01CE' 01DB' + DW SETTLE ; Counter A Vector (When count = 300:
694 :
l 695 :
696 ; +WAIT FOR SURFACE SIGNAL
697 0100’ RPLYA?: BRCNDI SETTLE ; CMD "1" = GO SETTLE
l 698 01D0*  EOFS + 0¥ OEOFB8H :3ranch if XPONDR CND. 1 Received to
899 0102'  01DB' + D¥ SETTLE ;Address
700 BRCND2 RETRCT ; CND °2* = GO 0 RBTRACT AGAIN N
' 701 0104’  EOFY + DV 0B0F9H «Branch if XPONDR CND. 2 Received to '
702 01D6' 0198’ + D¥ RETRCT ;Address
' 03 JUNPB RPLY4?

o | |
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704
708
706
107
708
709
710
1l
111
713
14
715
716
17
718
119
730
71l
131
733
124
125
136
il
138
129
730
131
3
733
134
135
136
m
138
139
140
41
142
14}
144
145
146
1
148
149
750
751
152
183
754
185
156
151
158
159

NACRO-18 3.36

0108"
108"

0108’
J31D8°

1ac!
01DE’
018"
0IEl
0183’
01E4’
01g6’
18’
1z9’

3y

01ED
018D'

0128
alre’
01r3"
01r2'
0183
0185"

01’
un

)
100"

i
£0C0
60
Iy
£0CO
80
0424
0C0
69
042¢'

E0C0

L

oor
E024

¢4

E0F0
01ry

3008

I3 288 +Jump To PBC at
¥ RBLY{? Address

:
H
;tltiitttittltllitttttilltttlttttttllttttltllttlttttttlltttttlllttllllttttltltt
H
; At this point the flume is retracted. Now we will wait 3 ain. for
;the water to clear.

SETTLE: INITC
DB {DB +Clear stacks, modes, 2PCCNT, Counters
CAMERA ;TAKE A PICTURE
W QEQCOH iTake a Picture

WAITSS JWAIT FOR 1 MIN.
DB 408 +Go to Sequencer Subroutine
DN 959

CANERA {TAKE A PICTURE
¥ 0Z0COR ;Take a Picture

¥AITHY ;WAIT FOR | MIN.
DB 60H :Go to Sequencer Subroutine
¥ W59

CANERA ;TARE A PICTURE
oW JB0COH :Take a Picture

#AITSY WAIT 70R 1 ¥IN.
D8 60H ;6o to Sequencer Subroutine
b L]

CANERA ;TAXE A PICTURE
DW 0BOCOE ;Take 3 Picture

ehtpttsRaRARRRRARRARRSRARARARRRRRRRRASRRERARERARRASRESAXSARARAARRRRSRRERRRLERENRL

.
'
'
.
+
’
’
'

Bere we return to the surface. Haul it up.

FINI: INITC ;INITIALIZE JUST IN CASE
0B {08 1Clear stacks, zodes, 2PCCNT, Couaters
SEND F ;SEND SIGNAL "F" - HAUL IT VP
DR (30008 + P} ;Push Pinger Code on ASTX

D 0E024H ;Send Pinger Code {on ASTR)

.
’

GOBOME: NOOP

DB 0C4E ;No Operation
BRBOT  GOHOME
DV 0ROFOR ;Branch if Bottom Sw to
DV GOHOME ;Address
NOVING: SEND 8 :0n the way up!

DV (3000 + 8) ;Push Pinger Code on ASTK
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l 4RNR127 28 SEP 86
150 9179 E024 4 D¥ QE024E ;Send Pinger Code {on ASTR)
7 :

] 72; ;ilttltttt!tit!tlltlttt!!tttttt!tlS!tiltttt!ilt!ttltltx!ttttt)ttitttiizzlitttll
763 ;
164 :
765 ;

l 766 ;
167 0iry’ ST0B:  NOOR ;END OF DIVE IDLE LOOB
768 0178 ¢4 * DB 0C4B :No Operation

l 78% JUMP §TOP
170 oIFc' 28 + DB 288 ;Jugp To PBC at
1 OIFD'  01FB’ + DW STOP ;Address

' m ;
M ;
174 ;
175 H

l 7'[6 :tlt!llltttll!t!tttlt!tl EHD OF SEQUENCER MAIN PRQGRA! htktexkrrissecreectinit
mM :

l 178 PAGE
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178

780 shtaRAKRRRERERARRIRARRARLLRSL Jequencel Subroutines rikaaxsserstrssdeiaksesass

181 :

182 01FF (SEG

783 ORG (START + 03008}

184 H

185 ;nnnnuntnnnnnnnnuunnnntxuut:xuuuuuuunntnuntn

186 ;

187 ¢ INCLUDE ISDDATT.MAC :Include Sea Duct Data series subroutine

788 ¢ H

789 ¢ IREREBRERERRARERRRELALL DATA SERIES SUBROUTING tasttstaarstscxtsstatstatatasint

790 ¢ ;

791 ¢ +ISDDATT.NAC 19 SEP 86

792 ¢ ;

793 ¢ :

H ¢ ;

795 0300’ ¢ DATRUN: WAIT6O +TAKE DATA WITH FLUME PUMP OK FOR 25 ¥IN.

796 9300° 80 ct 0B 608 :Go to Sequencer Subroutige

797 0301 042 C+ ¥ W6l

198 ¢ WAITHY i3

799 0303 60 Ct DB 608 1Go to Sequencer Subroutine

800 0304 0424 Ct DN 59

801 c CANERA

802 0306 EOCO C+ DV 0EOCOR ;Take a Picture

803 ¢ :

804 ¢ WAITEO

308 0308 8¢ {+ I8 608 ;G0 to Sequencer Subroutine

808 0309 0420' C+ DN W60

307 ¢ WAITSS 4

808 0308 60 C+ DB 608 :1Go to Sequencer Subroutine

809 g30ct 0434 C+ p I EL

310 ¢ CAMERA

¥ 2308 £0CO C+ DV JEOCOR ;Take a Picture

812 ¢ :

13 ¢ WAITH0

814 3310 60 C+ DB 608 ;Go to Sequencer Subroutine

315 TRV SO Ph ) Ct DN w6l

318 ¢ 1189 b

i 0313° 60 C+ DB 608 ;Go to Sequencer Subroutize

818 VRPN T Y N C+ oW W59

319 ¢ CAMERA

820 4316’ EOCO C+ W 0E0COR ;Take a Picture

3l ¢ ;

32 ¢ WAITEO

321 0318" 60 C+ D8 608 1Go to Sequencer Subroutine

84 0319’ 043D’ C+- DN W60

825 ¢ YAITHY 8

316 0318" 60 C+ DB 60R ;G0 to Sequencer Subroutine

827 03ict o2 C+ D¥ W58 ,

828 ¢ CANRRA i

829 0318'  EOCO {+ D¥ 0E0COR ;Take a Picture 7

830 o ;

831 ¢ ¥AIS0 !

832 0320 60 Ct DB 60K ;60 to Sequencer Subroutine t )

833 0331’ 0420 o4 0¥ 060 /
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844
338
336
837
838
833
340
§41
41
343
844
845
346
847
848
849
30
881
382
853
384
355
856
857
858
389
160
861
862
863
854
865
366
867
11}
869
870
871
311
873
8
815
316
n
478
879
Y
831
882
8]
884
885
986
887
888
889
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0333
VRV Y

0326°
g
333"

0338'
URY{

0328
330
03

0333
FRE18

0338’
0338’
0339

0338'
033C

038"
0340°
(ELIS

34
0344’

0346
0348
0349’

0348’
e’

8348’
VRLI
351"

0183’

ol
0424'

30C0
60
0420’

80
0424

0C0
80
0420’

60
K

20C0
60
043D

60
043¢’

50C0
1]
0w’

60
VIVEY

B0CO
80
0420’

60
VIV

£4CO
60
0420

60

PAGE

g+
C+

c+

C+

Ct

C+
C+

Ct

Ct

C+

C+
C+

C+

C+

C+

C+
C+

g+

Ct

C+

C+
C+

G+

C+

C+

C+
C+

Ct

C+

C+

C+

-1

¥AIT99

CANERA

#AIT60

FAITSS

CANERA

WAITED

WAITSS

CAMERA

¥AITSO

WAITSY

CAMERA

KAITEO

WAITSY

CANERA

TAIT6O

WAITSY

CANERA

WAIT60

WAIT59

110
0B 40K
oW 53

DW QEOCOR

DB 608
DW W60
Y

DB 608
b¥ w89

W 0EQCOR

08 608
D¥ W6l
14

0B &0
D ¥59

¥ 0E0COE

03 604
W W6d
;16

I8 608
D¥ W59

D¥ 0E0COB

28 608
v w60
U

D8 608
LR E]

¥ OEOCOH

DB 60
DW W6D
1a0d

DB 608
D¥ W59

D¥ 0E0COR

DB 608
DV W60
Y

D8 608

\

1Go to Sequencer'Subroutine
:Take a Picture
:Go to Sequencer Subroutine
:Go to Sequencer Subroutize
;Take a 2icture
«Go to Sequencer Subroutine
:Go to Sequencer Subroutine
:Make a Picture
:Go to Sequencer Subroutine
«Go ta Sequencer Sudroutine
:Take a Bicture
:Go to Sequencer Subroutine
:Go to Sequencer Subroutine
:Take a Picture
:Go to Sequencer Subroutine
:Go to Sequencer Subroutine
:Take a Picture
:Go to Sequencer Subroutine

:Go to Sequencer Subroutine




4KNR137 28 SEP 86

890
881
9
391
894
895
896
197
898
899
300
501
902
303
304
308
906
0
308
309
510
511
912
3
914
315
916
817
918
919
320
3il
32l
913
924
925
928
Ll
928
929
930
RN
Y]
833
EEL
335
338
LRY)
338
339
340
941
402
LB
944
5

MACRO-18 3.36

035¢°
1%
0358°
0389°

358"
035¢

0358

9360°
0361

$3s3’
0365°

0367

0368"
0368"
0369’

368"
036C’

1368
Qg
N’

[ELEN
03’

0376"
318"
0373

0378’
037¢

0378

0424
0C0
60
0420

60
0424’

E0CO

60
0418’

3007
E024

58

60
0420'

60
8424’

£0C0
60
420’

&0
0424

Eoco
b0
042

60
uu’

£0co

PAGE

C+

C+

C+

C+

Ct+
Ct+

C+

C+
C+

vt

C+

C+

1-18

CAMERA
WAIT60
VAITSY
CAMERA

WAITIO
SEND 7

RETURN

.
’
.
’
?
.

BRUHY: WAITSO
TAITSY
CANERA
VAITS0
WAITSY
CANERA
WAIT60
WAITSS
CANERA

WAIT60

!
DH W59 1
\
DW (QEOCOE :Take a Picture 1
DB 60H ;G0 to Sequencer Subroutine :
oW 460
;24d Nin.
DB 608 ;Go to Sequencer Subroutize
DN W59 '
DY 0EOCOH ‘Take a Picture :
125 Xin, 4
DB 608 160 to Sequencer Subroutine
D¥ ¥30

:SEND SIG. 7 END OF VELOCITY RUN
DW (30008 + 7) ;Push Pinger Code on ASTX
DN 0B024E ;Send Pinger Code {on ASTX)

- DB 588 :Return from Sequencer Subroutine

sttgdRaRARARRbRRRRRARRRARRRARASAREKAESRRERXEERIRRARRARRRGRRABRERREARERRARRRERSL

DB 608 ;G0 to Sequencer Subroutine
W w60

08 608 :Go to Sequencer Subroutine
oW w59

D¥ 0E0COE ;Take a Picture

08 608 ;60 to Sequencer Subroutine
DN el

DB &0 :Go to Sequemcer Subroutine
DW W89

DR 0BOCOR ;Take a Picture

03 608 :Go to Sequencer Subroutiaze
DV W60

DB 60R iGo to Sequencer Subroutine
D W59

DR 0BOCOE :Take a Picture ,!



NACRO-18 3.36

{RNR137 28 SEP 86

946 0380
347 381"
948
349 0383
980 0384’
951
952 0386'
98]
954
985 0388
356 03gn
997
554 038¢’
989 038D’
950 038F’
961
962 391"
963
964
965 0393’
966 039¢'
967
368 0396°
969 397"
$19
§11 0399'
§12
972
AL 398"
975 035¢’
916
m 0398’
378 039F"
979
930 031’
381
982
98] oAy
984 0ad’
388
986 0346’
387 0T’
988

389 0329’
390
91
992 033’
991 03¢
994
995 03ag’
996 03ap’
997

998 031"
999

1000

fe61 0383’

80
0420°

80
0424

£0C0
E0A8
093
80
0409
£093
3028
60
420"

60
4

£0CO
80
0420°

60
WIVIR

30€0
60
PLPIR

84
VIYLY

E0CO
60
0420'

80
a2’

g0co

BOAR

PAGE

1-1¢

WAITSY
CAMERA
BYDRA

DV 080938

WAIT20

D¥ 0E093B
HYDRA

VAITEO
WAITSS
CANERA
WAIT6O
WAITSY
CANERA
¥AIT60
WAITSY
CANERA
WAIT6)
VAITSS
CANERA

2Y0RA

DB 60H :Go to Sequencer
¥ W

DB 60H ;Go to Sequencer
oV W89

DW 0EOCOE ;Take a Bicture
+NOVE TO Y ZERO

DR OECASH ;Pulse Hydraulic
DB 408 :Go to Sequencer
D¥ W20

DW (EQASE :Pulse Jydraulic
DB 608 :Go to Sequencer
i i

D8 608 ;Go %o Sequencer
¥ ¥59

D% 0EOCOY ;Take a Picture
D8 608 ;60 t0 Sequencer
o W60

78 608 1Go t0 Sequencer
IN W99

J¥ JE0COR iTake a picture
78 508 1Go to Sequencer
DN W60

DB 608 :Go to Sequencer
DN 59

¥ 0EOCOB :Take a Bicture
DB 808 1Go to Sequencer
¥ W60

8 608 :Go to Sequencer
DY W89

D& 0EOCOH ;Take a Picture
:¥OVE 70 ¥

DV 0BOASE :Bulse Hydraulic

Subroutine

Subroutine

fupp Relay

Subroutise

Pusp Relay

Subrottine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Subroutine

Puap Relay



\
NACRO-18 3.36 PAGR 1-20
4KNR127 28 SEP 86
1002 03B5' BO092 D¥ 0E092E
1003 ¥AIT20
1004 0387 60 + 03 608 :Go to Sequencer Subroutine
10058 03a8'  040%' + N W20
1006 2380 B092 DW 0E0928
1007 HYDRA
1008 g33c'  z0Ad + OW 0Z0A8H :Bulse fydraulic Puap Relay
1009 :
1010 ¥AITED
1011 038E° &0 + DB 60 :Go to Sequencer Subroutine
1012 03sr' 0420 + DY W6D
1013 WALTSY
1014 031 60 + 08 608 :Go to Sequencer Subroutine
1213 gic2’ W + oW ¥89
1016 CAMERA
1017 03cer  z0C0 + oW 0BOCOR ;Take a Picture
1018 13
1019 ¥AITE0
1020 03c6’ 60 + 38 808 :Go to Sequencer Subroutinme
1021 03¢ dad + N W60
1332 WAITSS
1023 23¢9 60 + 08 408 :Go to Sequencer Subroutize
1024 q3CA" 04247 . 0¥ 59
10325 CAMERA
1326 Jicc’  £0CG * oW 2B0Co3 :Take a Bicture
1027 !
1028 WAITH0
1029 23¢e &0 . + )8 808 :Go 50 Sequencer Sudrouciie
103 e a4 + 3% 160
1031 TAITSS
1032 031" 80 + b D) 150 %3 Sequencer Subroutize
1033 002" + DN #5%
Y CANERA
1035 030" E0CO + oW JEQCOR ;Mage 3 Picture
203 H
1037 WAITED
1338 2306° 60 + 08§08 ;G0 %o Sequencer Subrcutize
1039 0307"  0420° + D W60
1040 #A1759
1341 0309 ol + JB &dd 6o to Sequencer Subroutiae
1042 oa ol + b IEE]
1043 CAMERA
044 03p¢'  EOCO + oW JE0COR :Take a ?icture
048 i3
1046 ;
1047 RETURK
1048 03pe’ 58 + D3 588 ‘Return from Sequencer Subroutine
1049 ;
1050 :
1081 H
1052 PAGE

e e DN e

L e aa



/

HE . . £
v :’ ¢ R -.--!’UE!f: bt o -

\
NACRO-18 1.38 PAGE  1-21 —
4RNR127 28 SEB 46 )
-1083
2384 :
L ceexxeensiet SEOUERCER MACRO SUBROUTINES tsstssestzrassascrsaastrssessssentsnty
1056 ;
1087 J3DF’ CSEG
1088 ORG (START + 0400H)
1059 ;
1060 ¢ INCLUDE 1SDSUB.MAC :Include Sea Juct Macro Subroutizes
-
;82; c ;litltllittlttttllllltllttllllllsllll!lttl!tlllllltttllll!llttlltlttllttt!tllxt
10683 < ;
1064 ¢ : SBQUENCER MACRO SUBROUTINES
13683 t ; 4
.06b ¢ SUBTTL ISDSUB IS JUL 86
1067 ¢ :
068 : This file aust be izciuded at the end of a Sequencer Nacro 2ragras
1069 . Use "IKCLUDE ISDSUB.NAC®
37 o :
:371 C :llllt!lllltiilllltlllltlI!llllllltilllltlllttlllllllllllktltllllltllllllllll!l
b :
1M J400° ¢ CSE6 5 Change to Code Segaent
N Z ;
W78 o ; Yote: #1) - 460 allow for the call and return tiaes.
2078 < ; ie. Wi0 is set for 3 sec.
engn - .
1078 3400° : ¥10: SETCTC 2008, §+5 Wait for 10 Sec.
1378 PIT L R b 25 icis ‘
1080 hE D DO I} o+ oW 3008 et Counter O .Xex Seccads)
2031 1930 o8 s ¥ 548 : Zaunter C Tectsr .when 2ouat = SULL:
J082 { JUNB §-1
MR 3405 33 {r 23 i3 Jump To 2PC at
1] 2406 0408 N o -1 tAddress .
388 : RETURY :
086 3408 &8 o+ 38 £3% :deturs ‘rox Sequencer Subroutine
2087 :
1088 ¢ :
1089 1409 < 920: SETCTC 3012, §+8 idait for ol Sec.
1090 M08 €L ¢- o8 i
2991 400" 0012 e oW 2013 ;Ser Counter C .dex Secsnds.
082 oact o bl BEES :Jounter - Vector .Whem covnt o= Ll
i093 < JUNP 3-1
09 00" X C+ 23 isd riump To P3C at
239 040F"  040E° {4 oW -l rhddress
i0%6 < RETURN
1097 Uil 98 0 28 588 ;3eturn from Sequencer Subroutize
1098 ¢ ;
1099 < :
1100 0412 Z 429 SETCTC 0013, §+5 iWait for 29 Sec.
1101 Wit o+ )8 0Cld
1102 0413' 0018 C+ o 3013 :Set Counter C {Hex Seconds)
1103 0415" 041N (+ N §45 ; Counter  Vector !When count = J000!
1104 ¢ JU¥P §-1
1105 0417’ 8 C+ DB 288 Juap To 2BC at
106 0418’ o411 Ct o §-1 ;Address ~
1107 ¢ RETURN

b |




1SDSUB 15 JUL 86

i1
1109
110
e
i

1113
past
1115
1118
1
1118
1119
1a
14

1133
Jovs
i1
1138
Jo%s
Y

1138
113

el
13
i
113
L]
1135
1136
iy
1138
e}
40
T
:i4l
1143
L)
114%
1146
il
48
1149
1150
il
W8l
1153
1154
115%
1156
1157
1158
1159
1160
116
1162
1163

¥ACRO-18 1.36

J41A°

0418
3413’
34ic
HIE

0420
a4l

042}

My
3424
1438
LV e

1428’
43N

e

0420°
4’
3428
4430°

Wi
U3

3435

0436
LB
s
2439'

38
043¢’

0438'

i
Wi
(IITR
0447

(111N
0445°

58

»

5
001¢
CLYAN

i
0420’

38

€l
0033
4

a8
1429'

58

>s

2032
0435°

~
4

i

LX)

v

3034
!

a8
VIRER

58

¢
3076
ITEN

u
MY

PAGE

[a}

«»

4
[

C+

P I e B
- -

30
-

P I e I
-

«3
pres

€3 2
.-

€8 3 €3 C3 2D
-+ -

> €3 € O
- + v -

€3 €3 ¢ O 2 O 2 Ca
-+ -+ -+

»
oy

<
-

#60:

i

[PLE

DB 588

SETCTC 301C, §+3
Db OCLR
0% 201C
W 548
JUNP §-1
28 i3
¥ §-1
RETURR
D8 S8R

SETCTC 3039, §+8

73 0C1R

M 03

o 58
JUNP 3-1

281
oM 3-1
RETURN

78 888

SETCTC 2034, §+5
2 CiE
2% 2034
bR
JU¥F §-1
28 88
i R
RETURN

SETCTC 303A, 348
78 )l
W 303
o¥ 348
JUNB §-%

RETURN

$ETCIC 0076, $+5

D3 0C1B

¥ 0076

DF §+45
JONP §-1

38 288

¥ §-1
RETURN

:Return from Sequencer Subroutize

‘Hait for 30 Sec.

;Set Counter ¢ .Hex Seconds)
: Counter C Vector :dbep coust = 3033,

;ouap To 3BC at
1Address

:Return from Sequencer subroutize

Wait for 99 Sec.

:3et Counter I .Hex Secondsi
. Counter { Vector .when count = P

;oulp 7o 2PC at
hddress

-3eturs from Sequencer Subroutile

:¥ait tor 80 Sec.

-

-Set counter - :Eex Seconds
. caupter - Vector Whes Iauat = Liil

couap 7o 2BC at
Address

:3eturn Srom Sequencer JusIdutine

¥ait for i MIN.

:set Cauater O 3ex Seconds,
. Toynter o lectar Wied counl

;Juap o ?PC at
;hddress

‘Return froa Sequencer Subroutize

:¥ait for 1 ¥IN.

:Set Counter C idex Secondsi

: Counter C Vector iWhen lounl = Wil

;Jurp To PPC at
;Address

PP




1

r— T g === vy~ -

el

15DSUB 15 JUL 86

1184
1.83
i1
1187
1168
1169
amn
un
in
iun
N
1175
il7
un
1178
1179
1180
1181
9SY]
18
1184
1185
1186
iy
1188
1189
1190
1191
i
1193
119
1198
(136
uy
1198
1198
1300

NACRO-18 3.36

Yy

448"
0448'
244y
44!

044D°
044E°

9450
3451
451"
0452
045¢"

456"
s

345%

58

1
012
3450

a8
044D"

58

(1
01A2
0459'

a8
456"

PAGE

€2 I 2 €I I C2 O

AN
1-23
38 588 :Return from Sequencer Subroutine
WSM:  SETCTC 0124, §+438 ;Wait for 3 ¥IN.
08 GCLE
oV 012 :Set Counter C (Hex Seconds)
OV 345 ; Counter C Vector (when count = 0000)
JUNP §-1
J8 288 ;Juap To PPC at
oW §-1 :Address
RETURN
DB S3E :Return froa Sequencer Subroutine
N SETCTC 01A2, §+5 ;¥ait for 7 MIN.
DB 0C1E
OW 01A2 ;Set Counter ¢ {dex Seconds)
N §+48 ; counter ¢ Vector (when count = 384U,
JUNP §-1
DB 28H ;Jump To 2BC at
W -1 ;Address
RETURN
08 388 ;Return from Sequencer Subroutine

.
1]

.
’

;xt:xx::)txttg EXD OF SUBROUTINE INCLUDE FILE - ISDSUD tsskssxaxtxcatsstextteas
;llllttxtttltlt:llttzltltttlttltltltttlltttlttltttltttlt!xlll!:zatt:ttllt!tt!tx

;lltt!lllttlltttl!!tl!Ilttlltltltltl‘tllllllllll!tl!!llttltllttltltttt!xxttlllt

;nnnnnnnunnu IND OF SEQUENCER SUSD0 3ROGRANM tertesttasasrsstatrtaas

N




v

NACRO-18 3.36
I15DSUB 15 JUL 86

NACROS:

ADOFF  ADON  3AT
BRRET  CAMERA CEKTL?
FLUNOU GOSUB  HYDRA
JUNP LGOFF  L20ON
3NP2  BMPOFF PMPRLY
ROTEDG ROTRIN SDOFF
SETCTA SETCTB SEICIC
FAITI0 WAITIY WAIT20
WAIT60 WAITTM WAITF
SYMBOLS:

..0000 00D9* ..0001
..0004 010D° ..000%
..0008 0141' ..0009
¢ wec D

DIVE 032" DOME

F 000F  PINI
RS i IV
INSERT 084" LIFTL
JFFBOT 0075'  ONBOT
RETBAD O1BE'  RETOK
RPLYI? 0Q0BA"  RBLY{?
RUN3  0106" RUM¢
START  0000°  STOP
LpY] 3400' WX
Wy 0438 430
L[] 042" W

$0 FATAL ERROR{S)

3RBOT
CLRABC
136X
L2SEND
pQP
SDoN
SPXPO
¥AITY
1AITT

00ES"
0119’
146"
000D

0FF

18D’
0096’
0070'
004F"
0183°
0100’
0120’
3173’
0438°
343"
0451"

PAGE

3RCY¥DL
CLRCTA
INCY
LDVRST
PUsSH
SEDINS
y4.121
VAIT2¥
1Y20

.. 0002
..0006
A
DATRUX
DRUNY
GOBONB
INBAD
NIX
Q1BoT?
RETRCT
RUNL
SEC
TCHRL
W0
59

§

BRCYD2
CLRCTH
18C2
NoQe
RETURN
SEDRET
SPNP2
WAITO
L1EROX

00ry”
0iarm
000

0300°
368"
0172
00A9’
0003

047
0198’
gocs’
0004

041"
0409
042¢

3RCHD3
CLRCTC
INITC
PING
ROTCCH
SEDUNL
TROFF
WAITSS
ZEROY

..0003
.. 3007
B

DAYS

£
BOURS
30K
NOVING
ET?
RRLY1?
RUN3
SETTLE
TLTIN
LF}]
LEL

BRINS
FLUNIN
INITS
THEL
ROTCW
SEND
TRON
VAITSN
LEROZ

ooFF’
13y
0008

000!

000E

0003

309"
01F7’
01AC*
0065'
J0EC!
0108’
1058’
0412
0448’

| ——




A At A

al

T

g sy

..0000
..0001
..0002
.. 0003
..0004
.. 0005
..0006
L]
..0008
..3008
A
ADOFF
ADON

B

AT
BRBOT
3RCHD1
3RCHD3
3RCNDI
BRINS
3RR2T
¢
CAMERA

CBETLY
CuRABC
CLRCTA
CLRCTB
CLRCTC
B
JATRUN
JAYS
DIVE
JONE
DRUNY

)4

-
-

f
71Nl
FLUNIN
FLINOY
GOBOME
40SUB

389
91
420
412
§51
453
482
434
510
512
544
54¢
54t
3%
34t
5§t
544
94¢
54¢
54¢
34t
544
34¢
801
324
544
54%
54¢
54¢
54¢
544
404
Sit
1824
54¢
436
54
54¢
1444
544
544
151t
544
433
01
823
m
940

3924
LML
34
{284
4544
4394
4§5¢
4904
5134
5154

99

113
198
a4l
244

308
635

108
§10
933
18

315

435
186

396
9184

41

300
847
155
116
{1
818
826
880
346

190
118
%9
350
383

33
578

187

818
942

662

{66
529

427

147

in
664

1

{94
bl
By
886
949

s

123
153
697
100

by
828
951

195¢
{58

i

330
676

128
541
120
835
889
958

369

130

392
837
970

489

133
53¢
736
841
895
965

131

381
846
979

514

140
538
132
144
898
968

142

531
853
988

145
566
196
850
I
974

148

627
884
m

166
569
799
§53
919
m

181

116
87
1016

ads
579
805
839
L pY)
983

183

12
882
1025

2bb
582
§08
§62
928
§86

728
891
1034

378
§%0
314
§64
3l
992

134
300
1043

402
598
317
LY
337
995



m",

1004 1011 1014 1020 1023 1029 1032 Loy 104

HOURS Mt 186 529

r RS 1t 54

EY0RA LLE L 313 338 541 56 814 624 545 113 682 954
961 1000 LO0DY

B

)
[ w2 08 33
| INBAD 306 330
1nex 54
THCY 544
. 1§C 54
r INITC 54 %6 252 286 367 415 446 411 506 640 714 T4
L NI 54d
IOk 30 3154 33
~ INSERT 237 243 286 355
JUNP 544 200 247 68 311 33 3% 390 431 452 48 sl
656 671 703 769 1082 1093 1104 1115 1126 1137 1149 1l6d
. UMM 1182
LIOFF 54 39T 428 458 430 518
; 3208 544
LISERD  S4F 388 419 450 481 509
X WVRST 54 289
JFTL M6 2534
| NIE s 186 186 186 18 529 529 529 539
NOVING 7564
‘ Yoo? sf 1% 257 51 787
A OFFBOT 257 261

oNBOT 200 21l
CREOT?  96¢ 203 am0
r I S 1 162 17 M3 a6 W 26 3 M0 53 6
60 686 8 760 909
WL WE W M8 W9 4
LT
MPOFF 34 308
PORLY 54 384 58
: 202 Jr
\ PUSE S 1 52
RET? OG5S 660
RETBAD  65) 6764
RETOK 657 66t 640
REMCT 6404 702
WO S 311 1047 1088 1096 G107 1R 138 10 1152 83 il

1185
R0TCCH 544
ROTCH St
0TEDG St¢
ROTRIN 54t

RBLYI? 41 2149
RPLYI? 3508 358
PL74? 697 705




Wm:‘"m“

RUAL 326 k1Y) LY RINE ]

AN 4154
RUKD 446t

' WM

; SDOFF 54

i SO0 s 103 8 1 AN
SEC 34

. SEDINS 54 544 552 576 584
: SEDRET  S4¢ %63 571 595 603
- SEDUNL 544 555 560 587 592
SEND 54 106 160 169 a1 254 262 294 121 138 337 §42

) : 868 684 746 758 907
o - SETCTA S48 234 303 4§50 690
SETCTR  S4¢
g SETCTC  S4¢ 1078 1089 1100 1111 1122 1133 lM4§  li%6 1167 1178

. SETTLE 673 693 699 1148
g SENP0 M 517
SPNPL S 399 430 461 {91

$PHP2 544
TART 968 78] 1058
. §10 8¢ MM
TCERL  188%
MUY 2284
| TROFF 544
k TROK sS4 101 192 219 M
> W10 622 1078¢
| N 1145t
; w20 17 122 129 1M M1 W6 226 S48 56T 580 533 359
1005 1089
9 11008
Pl 167 1156
730 51 559 570 583 591 02 619 305 ililg
¥59 L7217 M3 800 809 818 827 836 845 854 86} M2

a8l 390 399 923 933 941 350 %69 373 387 396 l01S

03¢ 1033 lodz 11224

3 LEL] 9 11a7¢

w60 267 197 806 318 824 33 842 351 360 §69 §78 887
§96 320 929 338 347 966 975 384 993 1012 021 LN
1039 1133

LH 1178¢

#AITLY 4 620

WAITIN it

WAIT20 S 115 120 127 13 139 144 1 546 565 578 597
957 1003

TAI728 HLL

TAIT2M S 165

AAITI0 4 549 597 568 581 589 600 17 903

WAITSS S 719 125 LR 198 807 816 825 8 841 851 861
§70 879 888 897 921 330 339 948 387 3% 385 9%




TR .
\

1013 1022 101 1040

WAITSN L] SV

WAITS0 M 263 195 304 13 812 831 840 849 358 367 876
885 §94 918 821 936 945 964 M3 982 991 1010 1019
1wy 1y

TAITIN 54

WAITY 54 185 528

WAITT 344
1720 34
1ER0X 54t
ZEROY 544
LEROZ 544




-

SEA DUCT SEQUENCER PPC MACROS

ISDSEQ.¥AC 15 JUL 1986

W. E. TERRY

{Listing Supressed!
KLIST

PREVIOUS VERS. 16 JUN 1386
PREVIOUS VERS. 26 MAR 1986
PREVIOUS VERS. 2% NAR 1986
PREVIOUS VERS. 11 DEC 1985
PREVIOUS VERS. 21 YOV 1985

Sarlier versions exist.

USED ONLY FOR ASSEMBLY OF SEQUENCER 2SUEDG PROGRAM CODES #xext

JSE "IJCLUDE ISDSEQ.XAC" IN SEQUENCER SOURCE

r
;llltlttlltlitttliltlltttltltﬁﬂtt!t!titittttttitlltlt!ttt!tttltlitltttlttttllll

.
¢
.
’
[

JUNP

PUsH

¥ACRO 21
08 288
bl
ZNDN

¥ACRO 20,21,22,73,74
23 {278 + 20)
IFP0EQ 1
28 21

23 21
08 7l
5LSE
IFe023
28 Pl
i )
08 M)
ILSE
IFP0204
03 Pl
28 P
08 P
0B M
SLSE .

texaxaast JASTC FUNCTIQONS Asrtssstasansesassnsst

;Juap To 2BC at
;Address

;Push Jata on ASTK

8 FQ .;eveer PUSH PARAMETER ERROR tewssiiiltiliiliioiiiiiiihy




I!_ \

ZNDIF
ENDIF
ENDIF
ENDIF
ENDX

2QP HACRO 20
DB (3FH + BO)  ;Pop data from ASTR

IF (PO GT 4) OR (PO LT i)

DB 7Q  ;sstts POP PARAMETER EZRROR tastallilllilitifiiiitiittil
ENDIF
ZNDN
INITS  MACRO
DB {CH ;Clear stacks, modes, PPCCAT
ENDN
INITC  XACRO
DB 4DE ;Clear stacks, aodes, PPCCNT, Counters
ZNDY
CLRABC ¥ACRO
08 {iR ;Ciear Counters 4, 8, ¢
ZNDY
RETURN  NACRO
33 388 :Return from Sequencer Subroutine
ZNDN
G0SUB  MACRO P1
DB 608 1Go to Sequencer Subroutine
DV 21
ENDX
NOOP  NACRO
28 JC4H :No Operation

DN

.
’
’
v

casastinss QPC NaCrog tRAARRAKARRRLLRARALLRL

DAYS  BQU 01

RS £V 0
BOURS  EQJ HRS
NIN EQU 03
SEC EQU 04

7AITT  NMACRO P1




SNSR>S S SRLARERI g oo spdiaat g

IF B1 EQ DAYS

DB 704
tLSE
I7 21 £Q HOURS
08 718
3LSE
IF 21 3Q ¥IN
DB 728
ZLSE
IF ?1 £Q SEC
DB 738
SLSE
B 0FQ
ENDIF
ZXDIF
ZNDIF
ENDIF
ENDN
AAITE  MACRO P1
IF 21 £Q DAYS
8 308
ELSE
IF 71 £Q 30URS
0B 318
ILSE
IF 71 2Q ¥IN
DB 328
ELSE
03 0FQ
ENDIF
IHDIF
ENDIF
INDN

.
’

'
.
’
'

idait Till Days = ASTK

;¥ait Till dours = ASTX
;Wait Tiil ¥in = ASTR
tWait Till Sec = ASTK

peeet GAIT TILL ERROR #asa)))iipliisliirtiiinstioiiony

;Nait for interval of Dags on ASTK

;¥ait for interval of dours on ASTR

;¥ait for interval of ¥in on ASTK

chRgRkRARRRAERERE Sequencer Counter Macros rassxkiizs

;e Note: see INITC (PBC = 4D)
: CLRABC {PPC = 4E) above for other clear counter imstructioms.
CLRCTA ¥ACR0
DB JAO08 :Clear Counter A
ENDN
CLRCTB  MACRO
08 J80R ;Ciear Counter 3
ENDY
CLRCTC MACRO
DB 0C0B ;Clear Counter ¢




Wwﬁ'ﬁw

\

TN

.
’

SSTCTA MACRO 20, Pl

DB 0ALH
bl :Set Counter A (Fex Seconds)
¥ 31 : Counter A Vector (Whem count = 0000)
ENDX
SETCT3 MACRO 20, Bl
DB (B1E
D¥ PO :Set Counter 3 (Jex Seconds)
D 21 : Counter B Vector (When count = 3000)
ENDN
SETCTC XACRO 20, Pl
DB 0ClH
D¥ B0 :Set Counter C (Hex Seconds)
wel : Counter C Vector (Whem count = 0000!

ENDN
’
r
sstaassansseansensesnanens SATL [oop § 1 NACTOS trrttrsttrssttassitassrsatanss

.

340F2  XACRO

DB DOB :SAIL Loop 2 Power Qff
ZNDY
140N YACRO
0B (D1 ;SAIL Loop 2 Power On
ENDX
LISERD  MACRO PO
28 0028 ;Send Data On SAIL Loop 1
DV B0 :Data List Address

ZHDN

’

.
’

;"""*‘*""“"'!XTENDED SEQUENCER PUNCTIONS ( EO PREFIX ) ttstxstsasessanees

BAT ¥ACRO PO
I7 (20 ¢ 1) OR (PO EQ 2} OR (PO BQ 3)
DV (00108 + O} ;Puise Nain Battery Relay #n
ELSE
DW OFFFPQ ; t*+ Battery Relay Zrror seallliiirtittiiniitinnint
ENDIF




Wm T v‘”‘

ADOFF

ADOY

TROFP

TR0N

SDOFF

SDON

PRO

Wy~ o~

SPNPL

S?HR2

.
’

CERIL?

ENDX

NACRQ

ENDM

NACRQ

ZRDN

NACRQ

ENDN

¥ACRO

SNDX

¥ACRO

LD

¥ACRO

ENDY

HACRO

ZNDN

¥ACRO §1

ZRDN

NACRO N1

ZRDX

NACRO

ENDN

oW 320308

¥ 080314

D¥ 0E0408

2% 0E0418

0% 0E0508

¥ B0518

0¥ JE0608

W 0E061
B Al

0¥ 0B062d
0B Nl

0¥ 080708

A/D OFF

1A/D ON

;Transaissometer OFF

;Transaissometer ON

;9ea Jata Recorder OFF

;Sea Jata Recorder ON

1Set PUMPL, 2 on GPAGE = 3D

;Set PUNP1 on GPAGE = N1

1Set PUNPZ on GPAGE = NI

;Check R0ll, Pitch; Send Sigpal
i "C" = 0k, "D" = Bad
: (+/- TLINIT Deg){See Equate Table}




0TCT MACRO

ENDN

ROTCCW NACRQ

ENDX

.
’

207RT¥  NACRO

ENDN

.
’

ROTHDG MACRO

ENDN

'

W 0E080H

O 02041

oW JE0828

D¥ 0E0838

sREkRLRARRARSLRE Rotation Nacros RekRRRRoRARRRRASERRR

;Pulse Rotate CW Relay

:Bulse Rotate CCW Relay

:Rotate Flume to Transport Positien
; Send Sigmal "B" if errer

:Rotate Flume to Zxperizent Position
; Send Signal "3° if error

sERRRRRETLLRAALLLL X 1 7 Traverse Macros tsssxiist

IZR0X  MACRO
ENDN
3T MAQRC

ENDN

1ZR0Y  MACRO
ZRDN

i!CY NACRO
ENDX

LEROZ  MACRO

oW JE09AH

54 JE03B8B

DW 0E09CH

oW 080908

O 020928

:Zero X Position
: Send Signal "A" if error

;Increment X 2osition
; Send Signal "A" if error

;lero Y Position
; Send Signal "A® if error

;Increment Y zosition
; Send Signal "A" if error

:Zero 7 Position
; Send Signal "A" if error




1

EHDN

b8 (w4 YACRO
DW 0209FH ;Increment 7 Position
; Send Signal "A" if error

ENDN

X720 XACRO
EYDRA
ZEROX
ZEROY
18202
RYDRA
INDX
;lltttxxxxttlttttlx Sampler Macros trittestxssesstrtats

v
’

SEDINS MACRO 70
701

OW QEO0ALE ;Iasert Sediment Sampler 31
2usd
IF230:012
N JE0A3E ;Iasert Sedizent Sampler #2
tLSE
I8 JFFFEQ ;esxee SEDTNENT INSERT ZRROR set!:iliiii itiii,
INDIF
INDIf
ZNDX
SEDRET MACRO 20
IF?08Q 1
D¥ OECA2E iRetract Sediment Sampler 1
SLS2
IFe03Q2
DW JE0AGE ;Retract Sediment Sampler $1
ILSE
oV OFFFRQ vees SEDTNENT RETRACT ZRROR #ee:.:iiiliii; il
ENDIF
ZRDIF
ENDN
SEDUNL MACRO PO
IPP0EQL
0¥ JEOAIR :Unlatch Sed. Sampler #1, Sample 820-1
ELSE
17 PO 2Q 2
oV (BOATE :Unlatch Sed. Sampler #I, Sample 320-2
BLSE
0% 0FFPRQ (e4t SEDINENT UNLATCE SRROR ee#!lliliilitii;il




ZNDIF
INDIF
INDN

.
v

’

;tlttltltl!!tltitltttlltititttttlllkl!lll!ill!tttlltttlt

FYDRA  MACRO

DW 0EQASH
ZNDY
TLUNIN ¥ACRQ
¥ QE0ACH
ENDN
FLUMOUT ¥ACRO
o4 QECADH
INDX
PHPRLY MACRC
JW QEOAER

INDN

$2UMPT NACRO
: W Al
; ZNDN

(ZUMR2 MACRO
: S JECATH
; NN

SDVRST  MACRO
Jd 200
Z¥DN

'

CAMERA  ¥ACRO
o4 Gzacos
ZHDN

.
’

;Bulse Hydraulic Pump Relay

;Tasert Tlume

:Retract Flume

;7ulse Water Pump Power Relay

;3ulse Water Jump #1 Zelay

;2uise Water Pump #i lelay

;Reset the LDV

;Take 3 Picture

cesssanassasans Pugp Control Macros tattsrssettraasess

JONE EQU OFFH

'

PXPOEF  XACRO
LOCAL D,J
L238XD D




bl )

v

- r

J7MR
hB 25 "aRCy”
B JONE
i L30F?
SPHPO
ZNDN

NPl MACRO A
LoCAL 2,
44SEND D
JUMB §
303 tapcipl”
JB '&d’
E I
JB JOKE
Ji L30FF
SENPL A
INDY

24P1 NACRO A
LOCAL 3,7
1SEND D
ik 1M
Ji D3 TepCizle
33 'gA’
B
D3 J0NE
it uelrt
SEXP2 A
INDN

'

stgkeRsRbbRRLRELL 'Branch' xacros sttaseeteseeetetann

33807  NACRO P9

OW 30708 ;3rapch if 3otton Sw to
0¥ 20 rAddress
ERDN
3RINS  MACRO PO
OW 0EOF1H ;Branch 1f Flume Inserted to
e ;Address
250N
3RRET  MACRO PO
oV QEOF2R ;Branch if Fluae Retracted to
oV 3?0 ;Address

ENDN




BRCMD] MACRO PO

EXDN

3RCNDZ  MACRO PO

ENDX

3RCYDI  MACRO 20

IKDN

1]

oW QEQFSH
bl

oW QE0P9H
D¥ B0

04 QE0FAR
0¥ PO

:3ranch if XPONDR C¥D. 1 Received to
hddress

:3ranch if XPONDR CND. 2 Received to
;Address

:3ranch If IPONDR CMD. 3 Received to
;Address

’
chtARRtRsAERRRBRERRARRARERZRRRARRERRRKRACRARRAKSRARRRARRRRRRERARBREREIRENRRARRALE

'
.
13
I3
.
’

shtARRRERRARRRERRARARRLSS COHEIRED FU“CTIOE NMACROS tegaateRRatthdsRRRRRRERRANRS

;tlttlltlttttttll SEED ACOUSTIC C0DE - HACRO ARKRRRREZRARELLRRAR

'

A
3
<
D
Z
H

QU Jad
200 038
QU JCE
ZQU 0DE
QU 0ER
ZQU OFH

2I8¢  NMACRO

ENDN

SEND  ¥ACR0 20

ZLsE

ENDIF
136
EXDY

oW JE0248

IF (PO GT OFE) OR (PO LT )

:Send Pinger Code (on ASTR)

D¥ (30008 + P0) :Bush Pinger Code on ASTX

;lltttlltllllllltilll SPECIFIC "VAIT FOR" NACROS eseetsxaaxtstsan

;oaeees i for 10 Sec. trist

WAITI0 NACRO




i
!

DI

[,

'
:
AETIIY
'

#AIT20

:
'
P aheRe

TAIT29
; [R3E2]
HAIT30

.
¢

: (3333}

7AITS3

.
’
.
'

. skt
7AIT60

o tRERE
’

#AITIN

My e we me e

AIT2M

.
’
'
R ELL

60sUB W10
ENDX
qait for 20 Sec, *xst
¥ACRO

GosuB 420
ENDN
Jait for 29 Sec. st
¥ACRO

G0SUB W29
ENDY
§ait for 30 Sec. tssst
¥ACRQ

GOSUB W3
EHDN
Yait for 59 Sec. s#xst
¥ACRO

ISUB W53
SHDN
Jait for 50 Sec. trame
¥ACRD

60SUB el
END

dair for 1 Yin. statt
NACRO

Gosus wiX
ENDM

¥ait for 2 Nip. ssttt
NACRO

GOSUB Wa¥
ENDN

Wait for § Min, st

: Wait for 10 Sec.

. dait for 20 Sec.

vait for 29 Sec.

wait for 30 Sec.

7ait for 39 Sec.

. dait for 80 Sec.

7ait for ! ¥in.

¥ait for 1 Xin.




FAITSK NACRO

ENDN

.
v
'
[
.
’
i

MITTH  ¥ACRO

SHOM

1187

GOSUB W5K

. sseat fait for 7 Nin. tris?

Osus WIN

. fait for 5 Yin.

: fait for 7 Minm.
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RSN
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er
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I3

sattaeesteeaanasssnans DAY SERIES SUBROUTINE ttstfereasagiadiasiiintantanient

;ISDDATT.MAC 19 SEB 86

h

.
t

DATRON: WAIT6O
TAITHY
CANERA

YAITAG
WAITSS
CANERA

AAIT60
RALTSS
CANERA

91760
WAITSS
CANERA

TALTED
FAITSY
CANERA

VALTHO0
¥AITSY
CAMERA

TAITER
WAITSY
CANERA

TAITED
WAITSS
CANERA

¥AITO
FAITSY
CAMERA

fIT60
FAITSI
CANERA

41760
VAITSY
CANERR

WAITE0
WALTSY
CANERA

TARE DATA #ITH FLUNE PUMP ON FOR 25 MIX.
1d

id

;a3

124d Xin,




— v~ - -

| andi The

§F T ""V'"('

g™

WAITIO

SEND 7

IETURN

125 Nin.

;SEND SIG. 7 ZND OF VELOCITY RUN




L

;

-

~—— - -

~v ‘T* T ™ ""'"'“{' r— ~-

;tllttttiltttiitttttlttllttttttitl!&ttttllt!lltttlilltlttlttiltltttttlltltltllt

: SEQUENCER ¥ACRQO SUBROUTINES
SUBTTL ISDSUB 15 JUL 36

; Tis file sust be included at the end of a Sequescer dacro Program
; Use "INCLUDE ISDSUB.NAC"

sRRKRERAARRRRRARARRRRRRARRARRARARAARRRKRARSARRAR 2R AER RO SRR ERERRRRRRAREL AR

’
.
?

CSEG : Change to Code Segment

; Yote! W10 - %60 allow for the call and return times.
; ie. K10 is set for 8 sec.

%i0: SETCTC 2008, §+45 ¥ait for 10 Sec.
JUNP §-1
RETURN

.
'

¥20:  SETCTC 0012, §+3 ;Wait for 20 Sec.
JUNP §-1
IETURN

'

123: SETCTC 2013, 543 ;¥ait for 29 Sec.
JUNP $-1
RETORN

¥30:  SETCTC 201C, §+8 :Wait for 30 Sec.
JUNP §-1
IETURN

153:  SETCTC 0039, §+5 Wait for 59 Sec.
JUMp §-1
RETURN

#60:  SETCTC 203, §45 i¥ait for 50 Sec.
JUNB §-1
RETURN

#1d:  SETCTC 003A, §48 i¥ait for I XIN,
JUKP §-1
RETURN

waM:  SETCIC 0076, §+5 iHait for 2 NIV,
JUMp §-1
RETURN




;n:unnnu ZED OF SUBROUTINE INCLUDE FILE - ISDSUB sttstssssesssrtesttsassz

.
¢’

:ittll!tltltittlltlilitltttttttliitlttllltltll!ttlttttilttttlttlttltklttittttlt

.
’

.
’

SETCTC 0124, §45
JUNP §-1
RETURY

SETCTC 01A2, §+5
JUNP §-1
RETURN

iWait for 5 MIN.

t¥ait for 7 NMIN.
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Appendix B

Sea Duct Monitor Program
Block Diagrams

BARDSTART UNADDRESS and READDRESS
Disable
Interupts !
“Unaddress” "Readdress”
! l
Y Clear DF Set DF
GO TO
BLT2
N Clear SAIL Flags

"Set SAIL" Reset Stack
Set $C=R3
(=START:)

User Aefined
Clear & Setup

1
Set up SCRT

Call
INCHAR

‘ -——J "GOt #"
"START:" |
1 *SAIL ADDRESS"
Delay {
i Call
1 =)> ARFLG INKWD

(1 = Normal)

|
Set Interrupt PC

= R2 N Got
| Address
set X=3=PC ?
|
Set up UART Y

Enable Interrupts *Got Address”
| Set Address Flag
GO TO Delay
INADDR: |
"SAIL Reply”
Call TTY

B-1

Send SAIL Reply

GO TO PROMPT:
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{Appendix B contd.)

PROMPT WAITTSRE
{Wait for Trans. Ser.
Shift Reg. Ready)

"PROMPT"
Call "WAITTSRE"
WAITTSRE |
| Set X=Stack
Call |
TTY Reset DA ——
Output CR, LF Input
:, ETX UART Status X
|
Call N
WAITTSRE
l
GO TO N
"First Branch"”
Y
Call
Delay
I
Set X=Stack
l
Clear DA
l
EXIT

B-2

v e w T -




)

" —

First Branch

"First Branch"
Cal% ITB
? Group
! Group
$ Group
H Group
M Group
(add otgers here)
End o} List

!
GO TO PROMPT:

(Appendix B contd.)

ITB
(Input Test and Branch)

” ITB"

|
Call INCHAR

Y
EXIT
N
Y
EXIT
N
Get Next

Char. on List




T

(Appendix B contd.)

"INCHAR"

Input UART Status

Clear—-
UART

llKeepll
Input to
IOLOC
|
Clear MSB
Y
Call IOERR IOERR
N "INERR"
Delay Set GP =
10.8 nsec IOLOC
|
Clear DF
| Y
EXIT #2?
GO TO GO TO
"UNADDRESS" “UNADDRESS"
B-4
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(Appendix B contd.)

IN KEY WORD
INKWD:
N
"Tast
Match"
Y
"Pass List" S
Y Y
"Match"
N
Increment
list

Set up for
Did not compare
(Inc. List x2) Y
Exit with
pointer to

"Did not Compare"
Branch

B-5




{Appendix B contd.)

OUT CHARACTER

OUTCHR:

Input
UART Status

GO TO
"I/0 ERROR"

Set X=
1/0 Loc

Output Data
(
DEC X
Clear DF

Exit

B-6
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(Appendix B contd.)
TTY
" TTY('

I
GP = IOLOC

|
"NEXT 3"

Load List

Clear DF

R({D.1) => Stack
Dec Stack

R(D.0} -> R(D.Q)

"Out Hex Pair"”

J

Ex1t

R(D.1) —=> IOLOC
R(D.0) = R(D.1)

I
"OUTPUT 2"

l
Call
OUTCHAR

L

M{R(D) —> Stack
=2

Go To
"Out Hex Pair"”

Qutput CR, LF

Continued next page

B-7




(Appendix B contd.)

TTY contd.

Call
IN4ADTSRE

3
e LDA R6|->RE.0
i‘ M{(RE) ->IOLOC
INC REA
y
Call
{ Outchar
"Out Dec. @ M(RD)
LDA 6
OR w/ 30H
{ Out ASCII
' |
[} INC R6
+
\ |
J "Output 1"
M(R6)-=>IOLOC
|
Go To OUTPUT 2
1
B-8




{Appendix B contd.)

TEST OK

"TESTOK"

|
Call
WAITTSRE

l

Call
TTY

Type "OK 2"
|
"TEST Y"

l
Call
JAITTSRE

|
Call
INCHAR

Set DF
Y
Exit
Clear DF

|

Exit

B-9




(Appendix B contd.)

INAD - Input 4
Digits to R(D)

"IN4D"

OO-JR(D)

|
"NEXT!"

|
Call
INCHAR

Space

"CONVERT"

I
Call ASITHEX

DF=1 ?

Call SHIFTD4

.y

B-10

IN4AD

"SHIFTD4"
|
RSHL x4

|
OR w/
IOBYTE

I
PLO R(D)

Exit

TEST OK

"TESTOK"

Call
WAITTSRE

I
Call
7Y

Type "OK 2?"
I
"TEST Y"

l
Call
WAITTSRE
|

{
Call
INCHAR

Clear DF

Exit




{Appendix B contd.)

Interrupt Service Routine

"Interupt 0"
I
save X,P,D,DF

Save Regs.
£,D,C,B,A,7.0
Pulse Q !Optional)

Restore R(B)
{Optional)

"Long Branch
Table (LBT)"

UART @ Check

—

LBT

Real Time CLock

r_________J

LBT

L—_———_—_ﬁ

Sequencer

—

LBT

Instriment Specific Tasks

—

i

|
Save R{B)
I
Break Check

Restore Registers
7.0,A,8,C,D,E,F

Restore
X,P,D,DF

Return from
Intarrupt

B-11
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(Appendix B contd.)

"UART @ Check"

@Check

Output
"@"

|
Clear @ Flag

Return to
LBT

B-12
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Appendix C

Sea Duct Main Program
Program Generation and Listing

SEA DUCT PROGRAM GENERATION

Software used in the Sea Duct System was developed on a CompuPro 8143
Computer. The CompuPro 816A uses a modified version of CP/M and CP/M-86 to
run 8 and 16 bit programs. All software purchased for the system was
designed for eight bit CP/M systems.

The current version of the Sea Duct Main Program, SDSYS5n, is made from
two files: SDOSRn and SDE5Rn. These are assembled using the Syscon M18
assemblier (for RCA 1802 series) and are linked using L18.

SDOSRn is linked using the command /P:800/D:5000, and SDE5Rn is linked
using /P:2000/D:5000; the combined version is called SDSYS5n.HEX. This can
be converted to RCA format (file type “.RCA") using the command MBASIC_HXRCA.
Appendix D contains a listing of the Hex to RCA format conversion progranm.
The resulting .RCA file can be loaded into Sea Duct system RAM using a ver-
sion of MCALL named SAIL via the BTU Monitor which resides in PROM at 0000 in
the SEA DUCT System. RAM versions are usually used for testing only. At the
present time the program is burned into EPROMs which are then installed in
the system. Four proms (2716) are needed. They are inserted into prom
locations 0800, 1000, 1800, and 2000. For the prom version, a ".COM" version
of the program is made using the L18 linker. CP/M Submit files L18COM and
L18HEX exist for linking the main program. See the Syscon manual as well as
information at the top of each source file for further information. These
files exist on disks labeled "Sea Duct Main Prog. - Working Copy" and "1802
Development System". This text and other text files are on the "Sea Duct
Text Files". The "“1802 Development System" disk is the disk used for
assembly, etc. Backup copies of these disks exist.

The proms for the system are programmed using "BURN" and the system
object file SDSYSn.COM. "Burn" is a renamed version of PROMPROG, the Optimal
Technology prom programming package.

The Sea Duct Sequencer Macro Programs are the ones used to control the
Sea Duct does during an actual deployment. These macro programs are on a
disk labled "Sea Duct Sequencer Progs." These are also assembled using
Syscon’s M18 and are linked using L18. These programs are also made into
".RCA" files using the MBASIC program HXRCA. The sequencer programs are
loaded into battery backed ram memory at location 2000 hx. using the a ver-
sion of MCALL renamed SAIL.COM. SAIL.COM resides on the "1802 Development
System" disk. The command “SAIL -Z:SAIL." is used. This connects the Sea
Duct computer to the CompuPro computer via the lab SAIL system.

c-1
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0035
0839

PAGE
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1

:PAGE 60

SUBTIL SEA DUCT: SDOSRO.MAC 1§ SEP 36
VRS RGO TV ;VERSION 5.9
iy Rty

; PREVIQUS VERS.: $DOS38.MAC 06 SEP 36
: PREVIOOS VERS.: SDOSRT.MAC 26 UG 8§
: PRRVIONS VERS.: SDOSRG.MAC 08 AUG 36
; PRRVIOUS VERS.: SDOSRS.MAC 21 JUN 3§

: Other older versions exist - no lopger used.

:SLIL SEA DOCT PROGRAM

JR0R RCA 1306 WI%H:

: 1877 VECTORED IBTERRUPY

: XERORY PROTECY.

: REAL PINE CLOCK.

: BASIC SEQUENCER

: PASS TERU XODE 9/ LOOP2 PWR CONTROL
: PAST SEQUENCER 4/ LOOP2

: SEQUENCER TINBOUT COONYER

4 EITENDED SQUENCER POINTER (0

: LD, 80T CONTROL

I§CLODE 118064.M1C
: 118061, MAC - ¥acro Definitions for 3CR 18054/61 Opcodes

.
v

20 728 1986
. £, TERRT

{LISTING SUPRESSED)

: fich some Level [I codes

LISt
: facro Defingtacas for RCA 13051/18064 Opcodes

INCLODB ISDEQU.MAC
; SEL DUCT EQUATE TABLE - ISDEQU.MAC
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Y
%
@
!
i1
i)
5
i
55
56
5
3%
9
50
5
9
5)
!
1
i
1
!
8
i)
it
n
B
!
1S
0
n
"
1
3
)
T
1
u
0
8
Y
3
8
)
9
9

MCR0-18 3.6
SER DUCY: $DOSRY.MAC 15 SEP 36

1000’
wa’

402’
o004’
0008’

too?’
100y’
soor’

i
t

oy
PEPE
n

AN
U RINIRT)
10 56 45 82

468

€3 €3 €A OO OO

1

.
’

JRLLE (]

.
’
'

stzutiee

mser:

16 406 86 - $DOSR?
i. I, fERRY

I§CLODING:
REGISTER ALLOCATICN
L0BAL PAGE REPERENCES
1;0 EQUATES
SEPAGLY VALOES

{LISTING SOPRESSED)
LISt

Sea Duct Iquate Table

IRt R NN R IR R R R IR TR R IR IR IR LI ATRTIRTERRTERATERARLS

E : EXTENDED SEQUENCER PUNCTIONS ARE YO OF ?HIS FILE
SEE FILE TYPES SDEvRr.MAC
JUBLIC REPTRENCES ARE ¥ADE 0 THE DXTENDED FILIS

Issembie using: M13 SDOvin.=$DOvRr/R/C then use

CRSF80 SDOvRr=5D0vRr to qet 3 .PRN file.

L1k usiag:

L13 /P:800/D:5000.5D0vRr./P:2000/D:5000, SDEvRL . SDSTSwr/ M/ 1,8

fhere v = fers. . r = fev.
o 110k Doth this fiie and the extended sequemcer file.

R R RN SR R R R R I R IR IR RIS NT IR SRR TARITEITRES

sxaasaenkxassnnss DRQOGRAR BEGINS HERE sesmxastxassxasxzxzsrsszerassinss

01§

18 00 :DISABLE IBPERROPTS

B SEISL ;CAB 3E 34 70 SETSL

Dy operrd ;3 BTTE SPACE FOR L3R 0 BLY
Db orre

0y "SEA DoC? vERs.”




14CR0-18 3.36 MGk L
SEA DOC?: SDOSRY.MAC 1§ SEP 86

1

LA 1) R R

b1 0015" 3§ £B TERS

4 0016' 28 s

3 g 1 0B 18V

] 018" 20 1 I

9 H

9 001" %0 SETSL: GEI R0

130 o1’ 83 PRI ¢ s$E? PC 10 STARTING ADDRESS
101 0018' B8 28 LOI LOW{STARTL)
02 0 B L0 B¢

103 )

104 0018" F8 33 SE?STI: LDI STIPG

105 020 2 PRI STACI tPOT STACE LOCATION IN R2
10§ 0021' B8 0F LDI LOW STEEND

W Mmoo L0 STACT

108 o' n H {0 ;PROGRAN BEGINS 10 R0N w/ PC = 13
198 :

110 H

11 9028" 82 STARTY: SEI STACK

2 SCAL 36. XEMSUB ;CALL NEMORY ENABLE SUBROUTINE
3 8026" 63 Y +

14 W' Y +

118 fa 0 08 01 ; ENEBLE

115 2028 00 2B 90 ; START PAGE = 00

147 802¢"  IF D3 OFFE 4 OF PAGES = PP

118 :

119 SCAL 26, SETQP CALL POR USER DERINED CLEAR ¢
120 9920 68 86 +

121 e sl +

12 : ; INITILIZE ROUTINR

93 : .

121 j03" p DLY20: LDI 208
128 §033' 3R P8I 1B :20 = LABITRARY DELAY RBICE
12§ XV} TAIt:  DRC 18 ; IBSURES OART WILL RBSET
A 0035 9 GEL 18

128 903" W 3L It

124 0038' ¢l 0P

130 0038' 1D (00 LRFLG (BT RTC /R PLAG

18)1 003y 17 PLO GPAGE
Y, 03¢’ oL LDI 01

133 g0’ 37 TR GPLGB i1 =) LR BLAG =) NORMAL
134 H

135 :

136 VIR S arsTt: L0 BIGR(INTVEC)

3y 04t M PRI INTRC :SEY R1 = INTERROPY VECTOR PAGE
138 0042' 18 80 LD Low(iuTvIC)
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L a8

134
140
14
2
14
144
15
14§
iy
148
149
150
151
18
183
154
185
156
157
158
89
160
161
162
163
164
i85
164
161
148
169
170
m
in
mn
1
175
174
m
178
17
180
181
12
18
184
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SEL DUCT: §DOSRY.MAC 16 SEP §§

oo’
0045’
0

0048’
o4’
j0’
004D’
fode’
004E’
g05¢°
fost’
g082°

0083’
0054

208%°
0058
2057
0058’

g0s1’
25

f0850°
fose’
0060
0082'
0083’
0083"
0066’
o087
foss’
o061’
oosc’

il
£8 30
L]

o
1\
]
51
{]
)
B
§3
1l

(1
12

3
0
4
30 8¢

8 50
37

181}

{R])
)]

18 00
5
n
)
35
30 6
9

PAGE

1-

sTORT:

L0 INTRC
LI GLOPG
PAL GPAGE

LI GRpshy
PLO GPAGE
LD GRS
STR GPAGE
SEX GPAGE
00T GROCP
SEL #C

o0t ComalLl
1 FoRATl

07 CHTILL
13 FoRaf!

SEX STACK
SCEL 26, INTBRZ

SBL BC
i3

18 334
BE THADDR

;SEY GPAGE.L

-SELECT UART /0 GROUP
: AND STORE 0N GLOBAL PAGE

:SEY UARTY 5 SHOWN I¥ TEE I/ GROOP
: ALLOCATION SETUP

(181§ 3LOCK:

;CHLNGRD 75.8 - 75.9

;BRERT LOOP 2 4D SETUP CARf &

;SHOULD BE USED ONLY AT STARY AND XOT RESTAR?

:ENABLE INTERROPTS

:60 20 TNADDRESS

;INITALIZATION IS DONE AT fHIS POINT
; THE PROGRLN IS UP END RUNNING

:lllllllllll!llllilllllllllllllllllllllllIlltltllllIlllllllllllll!llllllll!llll

;lllll‘llll'l!lllllllll CLEAR AND INITIALIZE ROJTINE sssxnzsasssassesszsasnesss

SETOP:

1V H

CLAPG:

LDT GLOPG
PRI GPAGR

LDI 4rre
PLO B
LBI BOPPG
PRI R1
LDI Q08
s
% 1
AT
51 CLIPG
B2 AGAIN
GBI R

;GLOBAL PAGE SETUP
sSETS 87,1 70 SLOPG

;CLEAR 5000 0 5BEF 7178 005
:CONPIGURE TRIS SECTION 10
;SOIT TEE WEEDS OF YOUR STSTEM
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STA DUCT: SDOSR9.MAC 1§ SEP 36
185 f06d' B 39 IRI GLOPG
186 9068 3213 37 SEQRST
187 0071" 30 63' 3R AGAIN
148 :
180 ;
190 9073" B8 §0 SEQRST: LDI PPCEHI ;TOITIALIZE SEQUENCER
) 078" o7 PLO GPAGE
- 192 6076" £8 07' LOT 3TGR(IDLLOC)
13 8018 57 STk GPAGE
194 079" 17 T8C GPAGE
195 0071 F8 00 LDI LOR{IDLLOC)
1% 007¢" 87 TR GPAGE
19 0o’ 17 IXC GPAGE
19 0078' 18 52 LDI BIGR(RSTITR)
et 0080 97 STR GPAGE
200 08 17 I8¢ GPAGE ;GPAGE AT 2STI POINTER
201 082" P8 3F LOT LOW(RSTITP)
202 s 8 STR PGB
M goss’ 17 100 GPAGE
4 0086° 13 82 LT BIGR(ASTITR)
25 0088’ 57 STR GPAGE
206 f089 17 INC GPAGE
My 0111 ] S I L1 LOW{ASTITY:
208 gosc'  ¢1 $T1 GPAGE
0 H
B :
il W8 B p LDI 1HPPG
12 08 A Ml ;SE? OP PROG. INTERROP? CONTROLLER
HE 990" %8 00 LDI LOW{INTESI:
4 2092 U PLO 8 ;SBT INTERRUPY XASK FoR ONLY INT. 0
) 00%3' R P LD1 0rel
6 095" Al i §7)
m 0096 18 40 DI LOWIINTCRL)
8 2098 U U :SEY PIC CONTROL 1EG.
19 0099' B8 08 LD 08
10 0998 S i
21 00%¢’ 78 80 LDI LOW(IN?VEC)
Y] ome U ro il +SBT PIC VECT0R PAGE RES
1 0098’ 28 08’ LDI BIGH(INTRGY)
I L smiu
2% :
126 U YA L1 4 LB BDGIXP ;SBY DEFAOLT VALUR FOR THE PLUME HEADING
n e’ PLO GPAGE ; FOR 7HR BIPERINEN?
18 q0M8" 1820 W01 ED6TLL
%Y o n §11 GPAGE
130




M
12
2
i
AL
13§
i3
38
By
A0
Wl
Y]
"y
i
1Y
U§
HY
248
M}
250
1
N2
53
154
5%
155
"y
1]
15
250
261
12
16}
264
N1
266
61
163
269
gl
M
m
m
i
5
275

iCRO-18 13§ PAGE
SEL DOCT: SDOSRO.MAC 16 SEP 86

ity

0029’

00a8’

oac’
028’
2018’
0080°
003’

0034’
j086°
0037
goag’
0038
098¢’
00pD’
oese’
goce’
goct’
ey’

f0c3’

19)

§8 98 +

¥

3
Y

0
B4
i

¢ 00
"]
P00
70
n
5
P8 00
1
1
13
§1

o

1§

;eet TRIS SPACE NAY B USED POR FURTEER SETUP ROUTINES x»

.
.

.
'

SEX STACK
SRET 16

;llll‘!lllllIl!llllllllllIlllllllllllllllllllllll!llllllllllllllllltl!llllll!ll

stssnrxesssseseevensvrrensy T 0 ERROR RBCOVER tesstamazssasxasrssssnssisazaas

ToERR:

.
'

UELDDR:

3ZA0DR:

SEI STACK

SCAL 26, INTBR2 : RENOVED VERS. 5.3 - 5.0

40T I0LOC

PLO GPAGE ;SALL ENTERS ZERE IF

LDY GPAGR : 1. OART 60T 4

IRD 0238 : 1. INIT ECBOED tRROR

B 8EA0DR +I5 INPOY CHARACTER 'Y' !

ADI 008 ;CLEAR DF

LSIP

SAI 008 :SEY T}

LDI STSELG

L0 GPAGE :0F = | MEMNS P GOT Y
SEX GPAGE

LDI 008

ST

ST

st :CLEAR SAIL FLAGS i1
SR GPAGE ;GLOBAL PAGE 00 "HRU 9

LDI SYSELG ;REMOVE THE BEGINNING ';' FOR

PLO GPAGE . PERNANENT OPEY STSTEN

LDI 08 ;UAIE TEESE STATEMENTS COMMENTS FoR
Sth GPact ; NORNAL STSTEM QPERATION

LDl Low stIEm



m
n
m
280
181
2
8
i1
288
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81
M1
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M1
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Y
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9
100
01
Y
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308
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n
108
309
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il
n
3
i
315
38
n
38
19
10
i
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§BA DOCT: sDO4RY.MAC

focs’
oocs’
docs’

908"
0cs!
f0cp’
goce’

g1’

gop2’
gond’
fop6’
oaps’
2009’
o8’

hops’
o030’
dost’
08’
0084’
gozs’

111N
fogt’
Jon’

00g¢’
] Lo
tott’
ooro’
font’

PAGE
16 SEP 86

1Y)
o
¥

69 86 +
018’ +
0
35

1Y)

68 8§ +
0208 +
1 4

H}

008’

0 o0pd'

1803
v
0
£9 80
§1
L)

68 86 +
019y +
10 8¢

58 88 +
024p’ +
{

§3 65 61 20

1-4

PLO STACK

BOF GOTNTX
PO0ND?: SBI STACI

SCAL B6. INCBAR

sRBSET STACK

51 PocED?
G0TNUN: 3R ADPR?

;lllllllllllllllllllllll!!lll SAIL 1DDRESS TTLIXEEIRELSTAARNTERTXITRILLILFARANSL
AppR?:  SBI STACK
SCAL 26, INIVD LOOK POR ¥OTE: SAIL ADDRESS

B 'sp’ ;I8 TNSTRONENT SPECIFIC
03 DONE : DONE

07 um

L3R TwaDdR

;!!llllllllllllllilllllllll 407 SAIL lnglzss TIESRERRIRERRREERSAIRSEIRLAARRERLLL

ADpR:  LDI SYSILG
PLO §PAGE
LDF GPAGE
a1 0808
ST0 GPAGR
SBX STACK

SCAL 16, DELATZ ;2 BIT DELAY

;EBTERS FRON SAIL iDDRESS

L @0
;ll!llIlll!lllll!llltllll TASTRONRET SAIL REPLY exztzastazstanssaezzassrsstrnin

LY SCML R6. MY IR

b8 ocl

0D 'Sea Duct’ ; REPLY
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18
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R
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£33
kW
ERX]
34
R4
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in
i
i
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il
1Y)
18]
i
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LN

1y
i1 1]
]
i50
5]
352
i3]
54
388
156
i
1]
159
340
181
61
343
364
188
360
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1CR0-18 1,36 H S
SER DUCT: SDOSRI.MAC 16 SEP 86
gors' M58
00F9' 20 20 36 6% 7' Vers., '
R MNMVARWN
011" 35 DB VERS
gre m
LT R 03 REV
01e4' ¥ 08 DONE : DoNE
0108”30 01 B2 PRONP?
;llllllttlllllltllllillllllllllltll QRONPT stesxzeszrzzarzesRrIRRRIRENERRITINILLL

LYY PRONPT: SEY STACK

SCA! 36, 15RE2 ;FAIT FOR TRANS. SER. EG. ENPYY
0108 48 86 +
18 ey +

SCAL RS, 17 J2TPE:
aec’ 83 8 +
o1zt oadE +
s A 8 0CAR : N ")
i i 8 PaTCRR : 2RCHPT CEMR
L N R4 ; it
iy 0B 5ONE : 20KE

SCLL 16, 15RE? ;TAIT POR TRANS. SIB. 3EG. TMPTY
10U ST I 11 +
ne uny +
1SS Y Y 30 aris? ;G0 10 FIRST JndACE

;lllllllllllll!llll ?Ilsr glglcg TETERRANRNLRRINTATRNLLIINSY

an’ LS SCAL 36, 11D ;TEST FOR: ;400 91 DILETE
799 ST I L +
e +
(131 S} ) IR R {14 : 1§ YBCESSARY
ol ot O QUEseR : TOR TOUR SYSTEY
12P) S ] I ;0 oROOP
na oy DV BaANGER
nw u 1L Y ;§ GRotP
0125' o ¥ TE51S
o« »'y JBELP FILE
f128" 1000 ¥ 38LP
nu' & my AENORY PROTECT
120) B LRI N HY)

i98
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Cho-18 3.36
SER DUCT: SDOSRO.MAC 16 SEP 86
LT V) L]
ot oan
imooene e
meoooman o uae
n
N
318
3%
m
mooay
VL B K R T I {
0 ouy oup
‘oW
w0138 0398’
R1-E IO E] S ¥
TTRN %) BTV
# U
386 013" 05
1 e 9
1 BT R (11§
£33 B 1 X R V)
0 W
LV UL R
YUV V)
M Ny ¢
CL TN 1T S V1 o
Yy e n
1% ot 0 om
97
198
99
400
1))
0
0 e s
o s o
@5 08 K«
0 s oo
01 188" 88
o8 8 0ats!
09 sy
0y s nw
{1 s
oSy oy
4 asr M
a4 0rs0 0835

PAGE

1-8

B 'y

DV PASSGR
b8 osE
BR PRONPY

.
’
’

:PASS TERO GROUP

:0048 :BXPANSION CLY 3E
;ADDED BERE

*ERERTLRTRRRIERRLT ? Gloup ERERENTRERFALTTRAIIRRRRS

QUESGR: SCAL R6. ITB  ;LOOK POR: ;40D R DELETE

By

DV QUESTY
i B

b1 0 {8
n

Dy quEst?
0 s

I SE?
i3 '3

0¥ QuEaer
By

¥ 1¢?
B e

v e
23 Doxe
Bk PRONPY

.
'
'
.
N

i I

0¥ LocK
n'r

DF THLocK
i I

b7 opEN?
UL ¥

b7 TRITEX
LI

0§ st

BANGGR: SCAL RS, ITB  :L0OK PoR:

; LS BRCESSARTY
H

e

A1

;) SEQUENCER

:? Buifer

;) Beading

;) Bxperanent {

*00NE +SIPANSICH CAY 3E
: ADDED BERE

SESTLREREEREATILLNL Glaup EEEERELRLERIRERELRRLERALRRCRCLE

:ADD 01 DELETE
¢ LS EcEser
o LocK

;4 ONLOCK

;! OPEN S8

:t NENORY

U
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iCRO-18 3.3§ PGE 1Y
SEL DOCT: SDOSRY.MAC 16 SEP 86
A8 4162 8 s
{15 0183 9602 ¥ SEQSET +4 SEQUENCER
LY 015" 4§ 1
{18 0166' 0704 ¥ PRCSEO vt POLLOW PPC
{9 0168' 43 m'y
20 0189 21y’ DY EDGSE? ;4 SEY BEADING
21 N 8 |10 ¥
{2 015¢'  128¥ 0¥ IIPSED ;¢ SEY BIPERINENY §
Y3 0168’ ¥ 08 JoME :0oe ;EXPANSION (2N 3%
koo 3R PRONPY ; ADDED BERE
25 :
426 ;
427 :l!lllllllllll!lllllll PASS THRC GROQP sestxszaxzzaszasazes
428 :
i :
43¢ un' PASSGR: SCAL B6, I8
{1 RIS I +
42 YR +
433 s 50 ny ;START PASS THRC XODR
44 e 15 01 prEne : s
438 0118’ 4 03 'y :SEND BREAX * BOTR SEND A
{38 iy s 07 PASSBR : * BREAK UNLESS
47 um i By ;ESCAPE { DROP ONE LEVEL » t3p §0DE 315
418 017et 1538 09 PASSBR : sex BEEN EETERED
49 }0) S 44 I8 DONE :JONE  EIPANSION (2N 3B
o M N Bt PRONPT : ADDED BIRE
§l :
1Y :
[Ty ;ESTERAIERITIRLIILATIATINLLL SAIL IN CRARACTER PEEERITITIIRITEITSISTETTRSINELRE
1 :
#4509 I8CEAR: INP STiTL
s 0182" 6 sn ;CEECK FOR DA (DATA AVAILABLE
Y 018y’ sl 3OF IBCEAR ;17 507 TRY AGAIN
8 018" TA 06 ANT Q6B JNAST FOR:
e e ne 3. 18R ; TRAMB AND PARITY ERROR
450 018y 4l T6P %Al (CLERR 34D DAfd
451 ole' 3041 bR INCERR
82 018’ M I8 TEER2: LDI I0LOC ;PO GOOD DATR AT GP = /0 LOCATION
53 311 S Y PLO GPAGE
TLT 1) A 7} SE1 GPAGE
455 019 dd I8P DATAL
456 091" n N a0 ;CLEAR XSB
7 sy 0 511 GPAGE ;1018 AT GP [0 LoOCATION
B8 UM nu nmy BB B
459 0186 C2 o0 LB2 lofek

(60 0199 309N 81 DELIT ;2 31T DRLAY




11Ch0-18 3.36
SEA DUCT: SDOSRO.MAC 16 SEP 86

{61

2

{63

464

{68

{66 019" P88l
#7019 PRI
68 o o
$§9 u o
0 mr o
a0 o
07 o 00
o me n
i

5 L’ 68 96
{76

n

in

mn

480

f81 019 EO0
#  uw m
#3 uK' B
4

{85 01D 68 86
{86 ' s
@ ut !
448 0182 13D
@#  uMt o un
80 o1’ M
#1 m u

s’

493 1Bk 68 ¥
i

495

496 018’

17 ) [ T 1
98 o ncy
L BN R |
500

01 010" s 88
562 o1c4" oy
53 016’ 0N
504

508

56 0Ky o

PAGR

1-10

;llltltlltlllllllllllllllll ) BIT DBLAY ssssasssassiassesszstsnsss
: ) s TUSTRONENT SPECIFIC:
DELAT2: LDI 808 ; §08 = 10.8 aSec FOR
TAIT3: NI 01F : 1.2288 MHz SYSTEN CPO CLOCK
xop
0P
op
BNz WAL
ADI 00 ;CLEAR DF
SBI STACI
SRET 1§

;lxlttltllllllttltllnl I¥POY £ DIGITS 10 R!D) - (I§4D) seaststssansssasssssrsae

INgp:  LDI 00
PRI RD :SET 1(D) = 0000
PLO BD

¥RITL: SCAL B, INCEAR

LD GPAGE

121 QDB :INCEAR TOR CR ISIT'CR'?
5L 18401t ;6P - 170 LOC.

IRI 08 SSPACET IR RIS I
582 (Y

[I4DIT: SRET B6

COTRT: SCAL BS. ASCHEX

30F EEITL
SCAL 16, SBETDM

i nm
; sASCIL 10 BEI CONVERSION
ASCERI: LD GPAGE
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HACR0-18 3.36
$BL DUCT: SDOSRY.MAC

507 0y KN
508 oy o0l
508 guer’ 07

510 oicr' DY

16 SER 86

1

st o' 3 IBY

IV T [ S
§13  o108" ECBE

514 a3 0By

3 um' 07
516 0y B4
37 am' B
sieup 07
519 o1R0’ 09
520 o1 B
CYY ) AR
522 01E4" TR OB
1 e B
54 0181 EC 00
928

526 01pe 68 %
51 nmy rae
528

LI O { R L
530

8t

§1 e
CEE R )1 { 1)
5 nn' MM
CRLIN 1) 2 ¢
536 R
51 st ot
538 08" D
539 ot 9
0 o' 8
My any m
oan' X
PLYI 11 M O

TR IV (Y WY {

s am @
6 02000 0C
VR 1) S 1)
LTI 7 R
My 00 1
55 00 W
51 008" R
92

PAGE

1-il

JUNBER:

J0TERL:

SEFTDA:

SRIIT:

ADI 0008 :CALLED BY CHVRT MND ! MENORY

LBNF NOTHEX
LK GPAGE
SDI 0338
LBOP SUMBER
LN GPAGE
AD1 0BHR
L3NF NOTEEI
LDN GPAGR
SOI 0468
30F §OTHEI
LDE GPAGB
aoI 0C98
SIP

LDF GPAGE
AT 00PR
STL GPAGE
ADI 008 ;CLERR DE
SEET 16

SN 908 ;SET DX
SRET 36

600 ¢
STR STACK
DI 0B
HI
GLo B0
SEL

PLO RD
GEL RO
SHLC

PRI 1D
DEC &C
Lo i¢
L3m SHIft
LDF STACK
PLO RC
SI GPiGE
L0 1B

|

PLO RD
S21 STACHK
S1IY 16




1CR0-18 3,36 PIGE 1-12
SER DUCT: SDOSRY.MAC 16 SEP &6

§53 0206" 68 %6 +
3 H
355 :
356 stesatsnnasaesnnensnaenesnsanns [ JE7 GORD sessssexaztassststesnstanaasaennce
587 ;
558 0208' 2 INKWD:  SBX STACIK
LH SCAL 26, INCHAR
550 0209 58 96 +
561 0208 0181 +
§62 o0’ 33 1% 3IF MANE?
583 008" 4§ PLIST: LDL LIS?
i 564 Qe e IRI OPFR ;IS TP FR 2 PP = LIST END
363 0212'  k OF! BNZ PLIST
§46 014" 16 IXC LIS?
> %7 oS 1 [he LISt
868 018’ 82 SEI STACK
§69 SRET 26 ;GOES T0 LBR AT END OF LIST
370 017 58 9% t
J“ ) ;
i m 01y 0 ATCH?: LDN GPAGE :GPAGE = [/0 LOC.
1 I )V R SEL RTHPTR
i i s 108 :D0BS 170 LOC = LIST ?
513 7L ) 382 PLISY
576 01g’  1$ uree: 1K LIst
m or 08 LD LIS?
78 020" mB IR 1RI 0FPR
# 990 a0 B2 1MW)
4 580 w8 I5C LIST
9 581 025" 46 L0k RTAPTR
il 0226' %2 STR STACK
583 0l W LDA RTHPTY
{ 111 028" 16 PLO RTEPT1
585 §228° 02 LDN STACK
846 077 S 1 PRI RTEPTR
387 0 R SEX STACK
4 58¢ SEET R6 ;G0BS RBTURN INDICATED AT LISY END
589 021C 68 % +
590 :
491 :
842 LTI LA L [HPUT TEST AND BRANCE tsassasrxssazsasaccasresssass
§93 :
1 594 :
593 nun' n I%:  SBX STMI
596 SCAL B6, INCEM
897 0211 68 86 +
59¢ 031" o181’ +
I.
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TN T W

§9¢
500
501
502
$03
S04
608
506
507
508
509
810
81t
612
813
514
515
518
517
518
519
510
§21
S
i1
54
515
§28
1
28
529
530
831
631
§3
534
£33
83§
§31
31
§39
540
84l
4
543
1]

BACRO-18 3.36
SEL DOCT: SDOSRY.MAC 16 SBP &6

(REN
0u!
038
i
0238

03!
03¢
038"
a3
ot
042’
0243’
LY
246"
wur
ey
0248’
04N
148’

124¢’

4’
0250
AN
sy
fast’
0256"

0258’

us
025¢
05’
0158’
0280’
0261
082"
0262
1Y
266’

1]

i
13
e
LY

58 96
f8 £F
n
148
16
16
LIt
4
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e
oe2°
e’
(LYER
3’
wy
082’
082y
i Ho
o’

RERTIETANISASRIANSRASRSERLES I,Txl!upr ygchls FEETTLRLINLIXTLSIIZRIIRIANEAY

€0 0g3p’ INTPGN: L3R IFTRPO ; 191ERI0P? 0 TECIOR
3 L3P R i1

1111 DY orrsre . '

4] LSIP . '

4344 OV OFPITE . .

€ L§Kp H :

1314 bE 4441 : t

"} LSIP : + FOR PUTURE VECTORS
e Dy oprRRR ; b

%) LSI? : t

eee o dererd : t

(s I ¢ p *

1444 DF OFFRVE H *

¥ LSLp ; b

444 i 44441 A

;!lllll!lllllltlll [T83¢ 74 FRON INTERROPT O trearzzazsasazssazess

presseass §OTEY ~ ST DIRECOLY PRECEED INTERAUP? 0 rvsmnssusnam

T 5 RESTRO: GO GLOPG CRESET GPAGE(ED) JOST IN CISE
M PEL GRAGR

7t 04 LDT GRPSAY  ;AESTORE 10 Ghoue

i PLO GPAGE

iy SB. GPAGE

1 00T GROUP

n SISICL  SET IO SNCE= R

Y e smet

n W

v PLO GPIGE  RESTORE GLODML PAGL  11.0
n 1

B R} AESTONE 1A

1 wu

u URY!

1 )]

" ML D SAESTORR 1D

1 )i

) PLO 13

n W

3 K ;RESTONE 1C




14
1750
1751
17182
1783
1754
175§
1156
1181
1758
1759
1760
1761
1782
1763
1764
1765
1786
161
1768
1768
m
m
1m
m
1
178
1%
m
1M
1
1788
1181
1182
114
1784
17485
1786
1
18
1789
17%
1t
4]
1
14

HACR0-13 3.36 PaGE  1-38
SEL DUCT: SDOSRO.MAC 16 SBP 36
M n n
o ic PLO BC
0g30' N 1) ¢}
0831’ BB PRI RD :RESTORE D
03’ n Lun
0833 I PLO RD
ud n un
035" BE PHI BB sRESTORE BB
06 M wn
U KA 1 PLO RB
e n 91} ¢
03y N ShL ;RESTORE DF
i n LI (EST0R2 D
03 70 1t ;REYORN
043¢’ CO E880 L3R INtvEC
;llllllll'llllllllllllllllll! INTRRROPT ) trrsaserRsasAstRRRRRRITLEILIAL
wr A IBTRPO: DEC STACI
0sier n SAY SIVE LLP
o’ u DEC STICI
0842 M [394) JSAVE D
03 118
B n STID ;SAVE D2
0345’ 8t Lo 22
' 1 STID :SATR BE
0 9 Gir it .
u' n ST
UL 1 A ] ¢Lo B
wa' 1 STID (SIVE RD
e 9 GII 1D
0sgc' 1 3941
DE {1 A Lo 1€
o N s HIL
osr 4 GHL BC
ose’ N st
051 8 Lo 18
M2 1 ST SITE R
0853 9 GHI 19
uie' n 11D
0855 81 o
s N 3414 Sin i
0sr 9 ¢rn
o M S0
045y’ 8 GLO GPacR
05 n S0 sSAVE GPAGR LOC. (17.0)

g
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SEX DUCT: SDOSRY.MAC

1795
1796
19
1798
1799
1800
1801
1802
1803
1804
1808
1306
1807
1808
1809
1810
31
1812
1813
8
1315
1816
1847
14818
813
1320
1821
Ry
1823
184
1825
1826
11
1328
1829
1430
1831
83
183
X
1835
1836
Y
1838
1839
1840

0858"
98s5¢”

085D’
085F"
0860"
861"
862"
0863"

3864’
0867"
086A’

3860
870"
1873

1378
0879"
7C
878

883"
0885"
0388’

1888’

088e’
089"
0892"

0894'
J898'
0897°
2898"
39%'
089’
0898’
08sC’

8
1A

£
A7
4
3B
07
A3

{0
e
o

c0
o

0

a
e
o
0

€0
o
0
co

o
8

16 SEP 36

881"
0800’
oscn’

0a32°
'
9T’

128
131N

1328
1388’

1438
1478'
140y
1500°

0DAD"

REF

£2
Fe
A7
9
LY
1
88
57

08

PAGE

LBT:
ATRTN:

RTCRIN:

SEQRTN:
TYIRIN:
3RIRTY:

CTRRTN:
CHPRTN:

SWRTN:
ADRTN:

TRRTX:
DRTN:

BDGRTN:
PULRTN:

YRR

SDRET:

RBSAVE:

SEQ
REQ

LDI RBHl
PLO GPAGE
LDA GPAGE
PHI RB
LDN GPAGE
PLO RB

L3R ATCHK
LBR RTC
LBR SEQCYC

LBR 1712
L8R BRZ
LR CTRCER

LBR CNPSRD
LBR SWRD
LBR AD

LBR TR

LBR 2DCER
LBR #DGCHR
LBR PULCER

LBR XYZCHX

L3R §D
LSge
0 QFFFRR

SBI STACK
LDI RBEI
BLO GBAGE
GEI RB
STR GPAGE
INC GPAGE
GLO RB
STR GBAGE

‘BLUSE @

:RESTORES RB USED IN THE LAST INTERRUPT

sRRRRRERECRARARAKARRRARER LONG SRANCH TABLE tRdxikgkntabRectRatRRRRRREXR

;4 CHECK
;RUN REAL TINE CLOCK
;RUN SBQUENCER THIS CYCLE ? CYCLE 3

+SEND DATA QN LOOP 2 IF REQUIRED
:BREAR LOOP 3 IF REQUIRED

;SEQUENCER CHTR(n) TIMEQUT? CICLE = 381
;READ COMPASS $5C. = Xi; CYC = 04,38
;READ SWITCHES SEC. =ALL: CYC = 24,28

:A/D, MUX CONTROL
;TRANSNISSONETER A/D CONTROL

ader
ol

93,3

;RELAY PODS / ACOUSTIC LINK §EC = ALL, {YC
;HEADING INDICATOR i
;BULSE RELAY DRIVER?

;XYL OPTC INTERUPTERS FLG: 00=CYC 24,25
AC=0PTQ PWR. OX
:SEA JATA BUFFER SETUP AND RECORD SEC. = 3; (YC = 1A

;SAVE RD FOR NEXT INTERRUPT

- —

—~y.




-

$TA JUCT: $DOSRY.NAC

1841
1842
1843
184
1845
1346
1y
1348
1849
1850

1851 °

1852
1883
1454
1883
1456
1887
1858
1859
1360
L3el
362
383
1364
1385
1386
1867
1368
1889
1870
1471
1812
137
18U
1475
1378
1877
1878
1879
1880
1881
1882
1883
1984
1885
1886

¥ACRQ-13 1.36

0890’
898"
088F"
08a0"
1198
DLV
08A4"
0826’

088’
08AL’
08ap’
08AD’
08a%'

gt
0833
884"
0838’
1338’
0888
- 08y
131N
4883’
085C’
0830"
08BE'
08co’
8c’

0900’
0902*
0503
ssog
0905"

£l
61
1]
52
1]
FA 10
4 Ag'
3

8 3F'
Al
8 00'
B3

16 SEP 86

o 001E'

7’03
A
a1
F6
8 81’

08
63
40
"
FA BB

30 §7°

P10
52
¥l
n
b} Wiy

PAGE

1-40

3RCER: SEX INTRC :CHECK FOR SAIL BREARS

QUT GRQUP

DB UARTS ;UART GROUP = INTERRURT 2C
SER STACK +CRECK FOR SAIL 3REAR 5008 3

I8P STATL :UART EXT STATUS LOOP 1?

ANT 108

K2 3ROKE

3R RESTRO

3ROKE: LDI LOW(RESTRT) ;SET PC = RESTRT
PLO BC '
1DI HIGH(RESTRTI
2RI BC
L3R SETSIR 1RESET STACR

;
-!tltt!ttttttllttttlitl UART ] CBBCR apathgtkaRRRRARSRAREELERS

ATCER: LDI SYSFLG :C3EC3S 70 TYPE & FOR ?TINE
BLO GPAGE
LDN GPAGE
SHR
3¥F ATRTH +@ TLAG SET ?
SEX INTEC
0UT GROV?
8 JARTS <UART GROUP
0UT DATAL
0s e $7YeE
LDN GPAGE
ANT OFER
STR GPAGE sCLEAR @ FLAG
3R ATRTH :RETURN T0 13T

ORG (INTPGN + 1008)

;nnnnnnnnnn REAL TIXE CLOCK teatttreataRRARRERLRANSES

£7¢:  GDI ARFLG
STR STACR
BLO GPAGE
LD GPAGE
BEZ INCRYC




[T

————— WAEE SIS

M Sm e e

1387
1888
1889
1890
189l
1892
1893
1894
1893
1896
1397
1898
1899
1900
1901
1302
1303
1904
1905
1906
1807
1508
1309
1910
(31
1912
1913
314
1318
1916
1917
1913
1919
1920
1921
19
1923
1924
1325
1936
9
1528
1329
1930
1931
1932

¥ACRO-18 J.36
SEA DUCT: SDOSR9.MAC 15 SEP 86

3907
909"
0904'
90C”
090"
090"
0910
0912
FEIE
0915"
915"
917"
919"
918"
gs1c"
0910
0920°
0921"
1922
934"
926"
0927"
1929
092n’
092"
192"
3930
0931
93y
3934
0936°
0938°
0933x’
0938°
093c"
093D’
093¢’
2940
0942
0944"
0945°
0947°
0949'
0943°
094C’
0940°

]
A8

FC 00
0

0

17 00
i
F8 03
57

a8

88
o
F8 03
A8

{1

CA 086A°
a8

88

ALIS
F8 1D
A7
8
57

C0 08’
F8 19
Y}

0

FC 0l
57

fF 2§
g 8¢
78 90
g7

n

0

FC 01
57

FF 0A
33 53'
07

PB 05
B
78 18
Y

0"

3 3¢’

PAGE

.

i-dl

DECAR:

JECNEX:

BORROW:
NOBRRW:

725708

TSTNEX:

CLRAR:

INCRTC:

TESTS:

LDI 438
PLO CYCCHNT
ADI 20

DEC GPAGE
LON GPAGE
SNBI 00
3DF NOBRRW
LI 99

STR GPAGE
DEC CYCCAT
GLO CYCCNT
BNZ DECNEX
I

PLO CYCCNT
LDA GPAGE
LBXZ RTCRTN
DEC CYCCHT
GLO CYCCAT
3KL TSTHEX
LDI ARFLG
L0 GPAGE
I 0l

STR GPAGE
U8R RTCRIN
LDI CYCLES
PLO GPAGE
IR GPAGE
ADI 01

STR GPAGE
SNI HL

3NF TSTADV
LDI 00

SEX GPAGE
STXD

LON GPAGE
ADI 01

STR GPAGE
SNI 0AR
BDF INC10
LDN GPAGE
IR1 05

BHZ TSTADV
LDT ATPLG
BLO GPAGE
LDN GPAGB
31 TSTADY

103 = 3 2I6IT %007 COUNT

7SET DF TO BORROW

103 = ) DIGIT LOOR COUNT

+SET A-} FLG. = NORM.

; INCREMENT CYCLZ CGUNT

;32 = INTERRUPT RATE

;CARRY CYCLES

; INCREMENT SECCNDS

;SECONDS = 5 ?

SRIC A FLAG = 02




SEA DUCT: SDOSRY.MAC . 16 SEP 36

33
1934
1935
1936
189
31
1939
1940
1
1342
1943
1944
1945
1946
1347
1948
1949
1950
1951
1982
1983
9%
1953
1956
2997
1958
1359
1969
L3618
1962
1963
1964
1965
1966
1367
1368
1363
1970
1971
191
1973
1974
1975
1976
m
1978

¥ACRO-18 3.38

094F"
951"
0952
0954°
0955°
095¢"
2958*
0959"

0958’
095p°
0958
095¢°
0961
0962’
0964’
966"
0968'
0969"
096’
0968'
960"
096"
0970"
0977
0974
0975°
976"
978
(979"
978"
970"
097"
098¢°
981"
098)°
0984°
0986’
3988°
0989’
988’
098D’
0988’
098F"
0991"
0993°

8 00
3
F8 03
Y
0
F3 01
§7
30 84

F8 00
1
N
7c 01
51
FF 06
8 8¢’
F8 00
4]
LE]
07
FCl
5
e A
3B B¢
F8 00
n
07
FC 01
3
FF 06
3B 3¢
F8 00
7
n
FC 01
n
FF 04
33
n
FF 02
39
11
0
FF 0A
B W
F8 00

2AGE

i-42

SETAT:

INC10:

INCMIN:

HQURUP:

CEx10:

LDI 00

STR GBAGE

LDI SYSFLG
PLO GPAGE

LDY GPAGE

ORI 01

STR GPAGE

BR TSTADV

LDI 00
STID

LDN GPAGE
ADI 01

STR GPAGE
SNI 06

3RF ISTADV
101 00

SEX GPAGE
STXD

LDN GPAGE
ADT 01

STR GPAGE
SNI OME
BNF TSTADV
LI %0
$TX0

uDN GPAGE
ADI 01

STR GPAGE
SNI 06

3NF TSTADV
LDI 00
STID

LN GPAGE
ADL 01
§TXD

SMI 04

B3NP TSTADY
LDN GPAGE
SKI 02

BDP DAYUP
INC GPAGB
LD GPAGE
SNI O0AH
3NF TSTADY
LDI 00

;CLEAR RTC @ FLAG

:SET SAIL @ FLAG

;SET SEC X1 =0
X = GPAGE HERE
;18C. SEC X 10

(SECX 10 =62

;CLEAR SEC X 10

+INCRENENT NIN. X

MINT D=0, INCNIN X 2D

;HOUR U ?

+CLEAR NIN X 10

:INCREMENT 30URS

;BOURS X1 = 4 ?

DAY 0P 7
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SEA DUCT: SDOSRI.MAC

1979
1980
1981
1982
1883
1984
1985
1986
R
1988
1989
1990
39
199
1993
1994
1995
1994
1397
1998
1999
2000
23001
2002
3003
2004
22038
2006
n
2008
2009
2010
A1
2012
2
2014
015
2016
a7
013
2019
1020
2021
w00
1023
2024

¥ACRO-13 3.36

1998’
09%6°
3997
999"
99’

09sC’
998"
3998"
09A0'
J9Al"
0942’
29M4°
0925’
198"
098’
0929’
09A8'
09AD’
09AF"
0980°
0981"
1333

984’
0986"
937"
0988’
398"
g9s8C’
0988’
098"
cy’
08¢y’
09Cs’
9
39C8’

09CA’
09¢C’
09¢p’
09¢CE’

13
07
FC 0l
57
30 34"

F8 00
57
i1
K
iy
F8 03
A8
0
7C ol
87
F7 A
38 3
£8 30
13
a8
i8
A AS

F8 1
A7

v
30
WLl
F8 03
37

30 20
8 01
3y
3 1
81

30 07

Y
Iy
"
32 28

PAGE
16 SEP 86

1-43

DAYUP:

DAYCAR:

TSTIND:

¢
.
¢
]
.
'

SBQCYC:

ceaspnasaasasassssneeannssanes SEOURNCE CYCLE

STXD

LON GPAGE

ADI 01 ;INC BOURS X 10
STR GPAGE

BR TSTADV

oI 00

STR GPAGE

INC GPAGE ;CLEAR HOURS
STXD

DEC GPAGE

L1 03

PLO RE

LK GPAGE ;CARRY DAYS AS REQUIRED
ADI 01

STR GPAGE

SMI 0A

3NF TSTADV

L7 70

$T80

JEC 38

GLO 38

382 AYCAR

: LDI ARFLG

PLO GPAGE
LO§ GPAGE
®I N

352 TSTaND
L3103

STR GPAGE
B8R INCRTC
IRI 01 01 = 92 0R 03
8NZ CLRAR
w1 n

STR GPAGE
3R JECAR

LDI SEQRAT :$PECIAL SEQUENCER RATE NEDED? (SEQRAT .NE. 00 ?)
PLO GPAGE

LDR GPAGE

3% SEQOL . IF OT RUN ORLY ON CYCLE H

? 333333223333

e St

o

Sy~ wwm.-a“w

. e
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SEA DUCT: SDOSRY.MAC

028
3026
A
208
2049
2030
3031
wun
2033
2034
038
1038
an
2038
1039
2040
2041
042
3043
2044
2043
2046
a7
2048
2048
2050
081
4082
483
3054
i85
pHED
2057
2058
2058
2060
061
1062
2063
1064
2065
066
067
2068
2069
078

NACRO-13 3.16

900"
093"

0908’
096"
908’
3903’
90D’
3908
99E1"
09E¢’
09zs’
0989
09EB'

09EE’
39F0°
0971
1982’
2954’
39ry’

39F8°
J9FC’
298D*
Q9EE”
ALY
VRN

ss
0A08"
0a09°
0a08"
gaoc
JA0E’
L

0Al4'
9Als
VAN
ALY’
0Ald
aalc’
oALr

[TVY Y

FA 80
€2 0A22'

N

FB §0

(2 2800’
FB 01
nWw
R ]

2 0AQ6'
B 08

€2 a4’
8 03

€2 0Af6'

819

1Y

byl

F3 01

<2 800"
<0 86D’

819

A7

0

il
CA 0BOY’
0 286"

8

A7

n

ny

B 01

€2 @800’
€0 086D

F3 19

Y

01

no

B 01
€2 0300’
€0 0860’

0

15 SEP 86

wee -y

SEQOL:

CYxxal:

CYIx01:

CYxo01:

CYXXEN:

ANI 308
L2 CYXXNN

LDN GPAGE
IRI 808
LBL SEQNCR
1RI 01

Bl CYXXX1
XRI 03

L3Z CYXX01
TRT 06

LBz CYR001
IRI 088
1BZ CYXX01

LDI CYCLES
PLO GPAGE

LDN GPAGE

RI 0L

L2 SEQNCR
JBR SEQRIXY

LI CYCL
PLO GPAGE
LDN GPAGE
ARI 01

.3§2 SEQNCR
L8R SEQRTN

LOT CYCLES
PLO GPAGE
LON GPAGE
AT 3

IRI 0l

L3 SBQNCR
LBR SEQRIN

LDI CYCLES
PLO GPAGE

LDN GPAGE

MI 07

IR 01

LBZ SEQNCR
LBR SEQRTX

LON GPAGE

;SEQRAT ¥58 = 1? {11XX ZXXX)
; IF NOT, WAIT FOR CYCLE #NN QR #01 (GO 2C CYRINN,

;IF NSB = 1 (8%), CHECK LOW NIBBLE

: {1000 3000) = EVERY CYCLZ

; (1000 0001} = EZVERY QTHER CYCiZ
: (1000 0010} = ZIVERY FOURTE CYCLE
; (1000 0100) = EVERY EIGAT CYCLZ

EVERY FOURTE lYCLI
{PINGER CONTROL ONLY)

{1000 1111)

:IF NONE OF THE ABOVE,
; RUN OKLY ON CYCLE $01

'
'
.
'
’
¢

+CHECK CYCLE ¢

+RUN SEQUERCER ORLY QN CYCLE St

;RUN IVERY QTHEER (YCLE

;RUN EVERY FQURTH CYCLE
'RUM ZVERY EIGET CYCLZ

;RUN ON ONLY CYCLES = NN OR 01

o 2




¥ACRO-i3 3.l
SEA DUCT: SDOSRY.YAC 16 SEP 86

PUEN YRR W
adte 02y M

a0 ddst 33
a7 TR Y

078 w7

HH 2% 80

PULN maEr N

3078 JAZCT 2 0300
a1 FLYS A 138
2083

2081

3083

3083

2284 Nt
035 nige Al
PREL] ' XL R
87 gAJs" o 8870
088 g =27

a3

088

2330 S1RT S 1T
PN f S
2082 NP R

293 0A3E’ Y
a3 o PR U
2235 W4 F3eF
2036 Mg s
Q97

PURL Mg 8
2399 ) LT RN
2230 Ay 06
PR A E
1N 0M3" 6D

2idl e Al
4104 WET AR
YL M AW

308 ) EER 1
ae? 0S4 EF
138 88 6
3109 0ase’ 7
110

il TASTT 6 AT
il 53 CO 0879
i

Jdid ascr il
s 0ASD' 6l
! JASE' 06

2AGE

=45

’

.
'

ARI 778

?LO RD

LDI CYCLES

PLO GPAGE

SEX GPAGE

GLO RD

X0R

LBL SEQNCR ;0N CYCLES = NN, RUN SEQUENCER
LBR (SEQOL + 3} ;CHECR 7OR CYCLES = i

;lttllllltltltitttItttttlltll! TTYZ thazagtrzsRkestbestantnints

793 LDI TTY2EI ;CHECK LOOP 2 QUTPUT LIST 2NTR
PLO GPAGE
LN GPAGE
LBZ TY2RTN 17 CLZAR {=00), RETURN 70 u3T
SEX GPAGE
RLIA RITYR ;LOAD TTYZ POINTER {REG RTTY2)
JEC GPAGE
LON RIIVE TGET M(3TTYE)
IRI OFFd IO
U320 TY4RTY : I S0 RETURN 70 13T
fRI (OFFH XOR 290H) 15 17307
31 TY2ETX ; IF 50 30 70 TUY2-IX
TTLOUT: SEX INTRC (TY2E ON LO0PC
QuT GROUP
38 UARTS : SET UART GROUP
SEX STACK
I8P STATZ ; CHECK STATUS
XRI dCOH : INVERT
ANI SCOH : YASK TOR THRE AND TSRE
L3N TYRRTN
INP OATA2 ; CLEAR (30 2A
SEX R17Y2
T AT : SEND OATA ON 1002 2
SEX GPAGE
RSXD RTTVE SET DATR POINTZR ON 5uL03AL 2A5E
S8R TY2RTN
T74E7X: SEX INTEC WAIT FOR STX
QUT GROUP ; SET UART GROUP
DB UARTS

—— i e

cvaa.

. e




¥ACRO-18 1.16 BAGE  1-46
SEA JUCT: SDOSRY.MAC 16 SEP 86
0ASE' E32 SEX STACR
Ja60" 6D INP STAT2 ; CHECR STATUS
gAgl'  FB CO IRI OCOH ; INVERT
0ae3’  fA CO ANT ¢COH : ¥ASE 7OR THRE AND TSRE
0AGS'  CA 2870° LBNZ TYZRTN : RETURN 70 L3T IF REGS. XOT NPTV
Jagg’ 2 SEX STACK
0R§3" 6D INB STATZ ; 247
JaBA" 76 SHR
oaga’ ¢33 0870° LBNF TY2RTN ; I7 NOT RETURN 20 137
JA8E' 5C 18P DATA2 ; 7 DA
OAGF' FATF ANI 07FH ; ¥ASR ¥SB
witt By TRI 03 ; 18 IT 21% ?
AT CA 087V LBNZ TY2RTN ; IF NOT ETX, RETURN 70 LBT
aale’  If I5C RTTY2 ; iTOETX, INC. TTYZ LIST F0INTER
1] YR SEX GPAGE
RSXD RTTVE ; AND RESTCRR
JA78" 68 AF +
ATh' €O Q370" L3R TY2RTN XTY 70 L3T
;ttxilxtxlntttzxxniltxt JREAK LOQP 27 stpgerrargzttrznensznsnnt
Wi wm 3R2: 201 BRICKT :GET 3REAR COUNT 7RCN GFAGE
wre Al ?L0 GPAGE
NEYT A ] DN GPAGE
7Y R L RRI 30
LR AN RS 187 BRIRTN ;T 3, RETURN 70 13T
A6 09 LON GPAGE 27 NOT, DECREMENT I0uXT
0AR7' PR 1 SNI 01
JA39" 97 STR GPAGE
OASA'  CA 087) LBNZ 3R2RTN :IF %07 9, RETURN 70 .37
A8 Bl 3RICLR: SEX INTRC v1F YOV ), RESET UMRT &
e 6l QUT GROUP
IARF' 06 JB UARTS
JA90" 65 QUT CXTRL:
g 1 08 FORNT!
0A92' 64 OUT DATAZ +SEND NULL TC RESST UART &
0A93" 30 08 30
M4 C0087Y LBR BRIRTN ;RETUTN 70 13T

;Illl!ltllllttttlittl TINE OUT COUNTER FUNCTIONS TSRS R IR RS2 038)
; te2 RUNS ON CYCLES = 26H ONLY stt

.
'




38R JUCT: SDO5RY.MAC

el
aibd

ey
il

al6s
ug
2168

YACRO-13 3.36 2AGE
i6 SE? 38
397" 78 19
03y W
N 0
0A9B' FB 26
033" CA 2876'
JARDT EQ
JAAL' 58 3B +
0AA3" QABE' t
0AAS' 6C
JAAG"  6E
JATY 83 36 +
JAA3"  OABS’ ’
M M
e 73
DPY DA 11 v
JAAE'  JA3E’ ’
ARl
s v
B3 L0 A8
OTY | B 1]
(s A7
LY. R
89" 63 8d +
BB A
) VIS N &
JABE"  8A
oAgr 32 :t
1T DR} |
AC2' 9
FLIS AT W)k
0acs’ 4
9aC6"  3A DE'
s
0ACS" 68 MA *

-4

CTRCHR:

CTCHK:

'

W (o)

CTXDEC:

LOI CYCLES
PLO GPAGE
LDN GPAGE
ARI 268
LBNZ CTRRIN

SEX STACK
SCAL R6, CTNCHR

DB CTARI
08 CTAVHI

SCAL R6, CTNCHK

DB CTBEI
DB CTBVEI

SCAL 86, CTNCHK

D3 {23l
58 CTCVEI

oBR CTRRTY

S0A LIST
?L0 GPAGE
SEX GPAGE
RLXA RA

GHI 2

382 CTNDEC
GLO RA

37 (CTNRTY-1)

JEC 3A

GHI RA

382 CINSTR
GLO RA

3ML CTHSTR
JEC GPAGE
RSXD RA

;30N ONLY ON CYCLE o (NEXT TO LAST CYCLE)

;RETURY TO LBT IF CYCLE NOT = 26

;RETURN 70 18T

JERIT IF ONTR A = 0

;PUT CNT{n) IN RA

;osit=l?

+SKIP VECTOR POINTER IY 2ASSLIST AND RETURY
;DECRENMENT CHTR Y AND

;BRANCE TO CTNSTR IF ¥OT =0

+IF CYTR ¥ = 0, STORE 0 COUNT



MACRO-18 3.36 PAGE  1-48
SEA DUCT: SDO5R9.MAC 16 SEP 86
2209 QACB' b LDA LIST +GET CT{n)VHI FROM PASSLIST
1210 0ACC' A7 PLO GPAGE : and put it in RA
211 ALXA RA
a1l OACD' 68 6A +
3213 OACF' P8 61 10T ?PCLO +Pyt the new PPC in the
Pyt 0ADL' AT PLO GPAGE : BBC pointer
2218 0an' B SEX GPAGE
— 2216 RSID RA
an 0AD)' 88 AA +
3218 0ADS' F8 68 LDI PPCCNT ;SET =00:
219 0ADT" A PLO GPAGE
1220 0ADS" F3 Q0 LDI 00 ;  BRCCNT
a2 0aDA' M STXD ;7 SEQRAT
1222 0ADB* 73 STID
223 gADC' 30 E2° 3R CTNRTN 160 70 CNTRTY
v AU ;
2215 gaDE' 27 CINSTR: DEC GPAGE ;STORE COUNTER X
3326 RSXD RA
an OADE' 68 AA +
\ 2228 OAEl" 1 INC LIST ;SKI® VECTOR POINTER IN PASSLIST
3228 ;
N Az’ 22 CTRRTN: SEX STACX ;RETURN
2231 SRIT 1§
221 0AE3" 53 36 +
223 :
3334 ;
3235 :
2aib setptaneeteasanessneess SEQUENCER taettastrsnsntnsstentant
2N ;
k 2238 ORG (INTPGN + 300H)
3219 : .
2240 ;4e2 LOCATION QF VARIQUS ELEMERTS IN THIS SECTICN ARE st
1241 ;eet EXTRENELY CRITICAL ! NUST START AT A PAGE START ¢
2341 ;
1343 :
124 0800" °8 60 EQNCR: LDI PPCHI
1245 0802' A7 PLO GBAGE
3346 0803 &7 LDA GPAGZ
s 0304’ 3C PHI 29¢C ;SET UP PBC
a348 0ses* 47 LDA GPAGE
1348 0308’ AC PLO PPC
1250 0so7" 47 LDA GPAGE
1251 0B08'. BD PRI RSTK ;SET UP R STACK
1152 080’ 7 LDA GPAGE
1153 0BOA' AD PLO RSTR
1254 0808 47 LDA GPAGE

e




2 e

G SR W e wem e mes BN ME) BEA O EEm  eem  ——

3259
1256
1257
1158
289
3360
261
3163
1263
3384
3265
1266
3287
68
2269
an
un
un
PAE]
un
75
a8
an
2278
2279
2280
2281
2282
328,
2284
3285
2286
an
2288
2289
1290
291
AN
PrEE
bl
1295
1296
0y
1298
1Y
3300

¥ACRO-18 3.36
SEA DUCT: SDOSRY.MAC 18

0s0C’
080D
0808’
030F*
0810°
0813"

81y
By

0817
0318’

0328’
0839"

0830°
083t’
833
B
335"
836’
837"
0338
033’
338’

2340'
0841’
0843’
0844’
0B45*
846’
n4g’
0849’

BE
Y]
AR
c
A FC
Al

Jco0!

ic
30 86’

4
Yy
A9
i
{
5E
89
nuw
3]
30 3¢

i
FA 03
ity
18
1]
1 1
29
04

PAGE  1-48

.
’

INCREC::
SAVE::

DECPEC::

’
.
]
.
’

¢
.
'
¢

JUNP::

PUSH:

PUsHL:

POP:

3%

PHI ASTK 1SET UP A STACR

LDA GPAGE

PLO ASTK

LN BBC +GET NEXT PPC

ANI OFCH :MASK TO DECODE 2pC

PLO INTEC +REDIRECT INTERRUPT PC TO 2BC

I§C eBC +SET UP POR NEXT EPC

LBR SaVEPC

DEC PPC ;SET UP FOR PREVIQUS 22C

BR SAVE ; USED BY EXT. SEQUENCER FUNCTIONS

stRRRRRRERRARRKRRRRRRRES PPC‘S START HERE ERERXRRRERRARRRERRARRASRERBERD

ORG (SEQNCR + 28H)
INC 28C JUMB T PPC AT ARdA
BR JHPEXC

ORG {SEQNCR + 30H)

LDA PBC ;PUSE N BYTES T0 A STACK
ARI 03

?LO RY

DEC ASTR

LOA BRC ;LOAD INMEDIATE ppC 3YIE
STR ASTR

GLO 39

B2 SAVE ;ANOTEER 3YTS ?

DEC &Y

3R PUSEI

ORG {SEQNCR + 40H)

LdA PRC ;BOP N BYTES FROM A STACK
ANT 0]

PLO 19

INC ASTX

GLO RY

B SAVE

DEC RY

B2 POPL




R N

SEA DUCT: SDOSRY.NAC

1301
3302
230
2304
1388
2308
bR
3308
ali9
310
a3l
3132
113
PRI
18
2316
an
318
2313
2320
2321
bRV
238)
U
1318

O
2338

Ay
1328
1329
3330
PARD
1332
333
134
PERL
1336
13
2338
PEEH)
1340
141
342
143
134
1348
3348

¥ACR0-18 3.36

0B4C’

0B58"
389"
B5A"
0853°
0BsC’
850’
0BSE'

0860'
0361’
0862°
863’
0864’
865"
0368"
567"
0368"
869’
0B6A’
0868°
088C"

0870’
1311
0813
BT4’
0876’
3

878"
0872
987¢’
0878’

o oca

i0
Ehi
3C
i
AC
1¢
301y

ic
)
i

8¢
B!
{C
A9
i
AC
89
3C

0c
3
g
Fe 11
Y
1

68 86
0csc
ELBEA
nw

PAGE

15 SEP 88§

RETURK:

GOSUB:

JNPEXC:

WTTILL:

ORG (SEQNCR + 4CH)
LBR INITX

ORG (SEQNCR + 58H)
INC RSTR

iDA RSTX ;RETURN FRON 2CC SUBROUTINE

PRI PRC
LD¥ RSIX
?LO PBC
INC BBC
3R INCPEC

ORG (SEQNCR + 408H)
INC PRC ;GOTO PBC SUBROUTINE
SEX RSTR

GLO BRC

§TD

GHI BBC

S$TXD

LDA PEC

2L0 RS

LDN BBC

PLO PBC

GLO R

PRI PBC

BR SAVE

0RG {SEQNCR + 708)

LDN PRC sWALT TILL JAYS, BOURS,
ARI O3 +MIN, SEC QN RTC

SEL

ADI 010

PLO GPAGE

SEX STACK

SCAL R, CMPARE

BDF INCERC
BR SAVE

- P — - —
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¥ACR0-18 3.8 BAGE  1-§1

l SEA JUCT: SDOSR9.NAC 16 SEP 26
1347 ORG (SEQNCR + 807}

' 2148 0B80'  CO OC6F WIPOR: L3R WIFORX
2349 ;
2350 :
2151 ORG (SEQNCR + OAOH]

l 2152 0BAO' O 9D3A’ CTA:  LBR CTAX

- 2353 ;

2354 ;

' 2355 ORG (SEQNCR + 0B0H)
2356 QBBO' O QDS C¥B: L3R C13%
2357 ;

l 1358 ;
2358 0RG (SEQNCR + 0COH)
2360 0BCO' €O 0D74' CTC:  LIR-CTCX

. 2361 ;

l 3382 ;
2383 ORG (SEQNCR + 0C4EH)
2064 0BC4 30 i3 NOOR:  BR INCRRC 139C X0 QP

l 265 :
2166 :
2387 3RG {SBQNCR + dC3E)

l 1268 ;412 ADDITIONAL PSEUDO CODES CAN 3% INSZRTED HERT st
2369 ;
2370 ; :
11 0RG {SEQNCR + 0D0E)

l 23712 08DO" €O 0C3Y’ W00P2: LBR LOOB2Y :START QUTPUT LisT 0N L00F 2
2313 : ; AND PWR ON/OFF L0 2
2174 :

' 1375 ;
2176 ORG (SEQNCR + QECH)
31 08RO’ O 13067 SEQRTL: LR HELP + 800K :SEA DUCT SXTSNDZD SEQUENCER

l 1178 : ; FUNCTION PREFIX
2318 :
2380 ;414 NORE PSEUDO CODES CAN BE INSERTED HERE ket
2381 :

! 2182 :
3333 :
1184 0RG (SEQNCR + 100H)

l 2385 :
2136 sateeae RASTC SEQUERCER IN THIS SECTION ARE CALLED 8Y THE
387 ; PREVIOUS PROGRAN PAGE tsanss
2188 ;

l 2389 ;
2390 0C00' 78 65 SAVERC::LDI ASTRLO sSAVE PPC AND STACKS ON GPAGE
2391 QC02 a7 PLO GPAGE

I 3392 pco3”  E? $8% GBAGE




2393
1394
1395
2396
39
2398
4399
2400
3401
U0
2403
2404
2405
2406
U0
2408
2409
1410
1l
a1l
2413
414
a4ls
2416
2407
2418
i
0439
U
4
U
Pt}
2428
1426
U
428
3429
2430
)]
341
3l
43
Wi
436
un
IR}

¥ACRO-18 1.36
SEA JUCT: SDOSR9.MAC 16 SEP 86

ocod’
0cos5'
0cos”
8con”
0cos’
0coy’
acoa’
ocos’
3!
0cen’
acoe’
ocoF’

ocLy’

acly

iy
iy
ic1e’
octr
8cLy’
acie’
cic
0CiE'
ocie’

Wy
VWEN
0cas’
0car’
bcas
¢’
0cap’

3
N
98
n
i
n
1]
7
i
1
8C
87

C0 086D’

A7

iC

H
33!
F8 30

8

78 AC

§7

o 0814

o

fa ol
unam
8 01
1w
By
3

?AGE

1-53

TCLR::

=1

SETAC:

.
¢

.
’

GLO ASTK
STXD

GHI ASTX
S$TXD

GLO RSTR
STXD

GEI RSIX
STXD

GLO 2PC
STXD

GHI 28C
STR GBAGE ;GBAGE -) PPCHI

SEX INTRC TBIS SECTION COULD CHECK INSTRUMENT
FLAG CKECKS ; SPECIFIC FLAGS ( ON / OFF
AS NECESSARY ; AND PERFORM THE INDICATSD
THEN ... te1 H OPERATION WHEN SSQUENCER

; EXITS 70 udf

L3R SEQRTN ;RETURN 70 13T

PLO GPAGE SET QR CLR TLAG ON GPAGE
LDA PRC

SHR

3DF SETAC

DI 08

LSKP

DI 0aca

STR GPAGE

LBR SAVE

pressnsnsesanses TNITIALTIE STACKS AND COUNTERS - 4C, 4D, 42 tarsstatssenia

INITX:

LDN ?BC

MI 03

32 INITS ;4C = IRITIALIZE ONLY SEQ. STACKS, PPCCHT,
IRI 01 ; FASTMODE, ETC.

82 INITB +4D = INITIALIZE 3073

IRI (01 XOR 02)

BZ INITC +4E = INITIALIZE ONLY SEQ. COUNTERS

———t



$EA DUCT: SDOSRY.MAC

3439
3440
344l
2442
443
2444
2445
2446
i1y
448
2449
3430
31
UN
483
1454
2458
2436
Us
3438
2453
2460
2461
246
2463
2484
2463
2468
467
2468
2463
UN
Ul
U
iun
U
U
U6
un
2478
F{1R]
U
248t
ptiy
Ul
2484

¥ACRO-18 3.36

gcaf’
a3

03y
a3y

i

c38”
acsy’
s

0C3e’

gcde’
0c4e’
0c4d’

acdr”

gces’
gcdr’
acsc’

acep’
IC4F'
gcst

0¢s2'
0¢84’
pla1)

csr’

0csy
css’
acsc’
ey’
acse’
0ce0’
s’

S ARt - o A il -y

:CLEAR COUNTERS &, B,

vt ———
2GR 1-9)
16 SEP 86

co 0813 L3R INCPEC
£ INITB: SEX STACK

SCAL R6, CNTCLR
68 86 +
acem +
£2 INITS: SEX STACK

§CAL %6, STRCLR
53 86 +
acsy +
ISR L3R INCEEC
21 INITC: SEX STACR

$CAL R6, CHTCLR
88 36 +
gedr +
co 0813 L3R INCPRC

;444 SUBROUTINES FOR INITIALIZE ***

£2 CNTCLR: SEX STACK

SCAL 16, STHCLA
68 86 +
oAl +
8 0B CTALD

$CAL %6, CTHCLR
§4 36 .
aDA3 +
1 DB CT8L0

SCAL R6, CTRCLR
68 36 +
0pA3’ -
7 B L1710

SRET 6 JRETORN
68 96 +
78 52 STECLR: LDI SSTKPG +INITIALISE STACKS
3 BRI RSTX
38 8T ASTR
g 3F DI LOW(RSTRTE)
AD PLO RSTX R STACK
g ¢ DI LOW(ASTRTR)
AR BLO ASTX : A STACK




1485
2486
1487
24488
2483
2490
3491
U9
1493
1Y
2495
2496
U9
1498
1499
2500
2501
2503
1503
2504
2805
3506
an
2508
2509
510
1811
512
3813
1514
2518
1516
1517
2518
819
1520
1521
1522
1523
524
1525
1526
1521
1528
15289
1530

- e~ - et e

¥ACRO-18 3.36
SEA DUCT: SDOSRY.NAC

0ced”
0Ce5"
0cee’
0ceT’
0ces’
0cea’
0Ces"
acec’

0cen’

0CsF!
acro’
0’
9y
78"
cre’
]
0crs!
o
0crs’

e
0crE!
ocae’
acea’
0csy’
ces’
acer’

0css’
ces’
aces’
ocep’
0csE’
acer’
ey’
0cs’
cs4’
0c9s’
gcos’
0cey’

16 SEP 36

8 68
1Y)
£
F8 00
7
73
n
22

68 36

0c
A 0D
1)
FC 13
AT
4
i
8 00
38

o

i

68 86
acec!

33 88
1E

0 B
¢

4

87

7319
nm
¢t

¢4

4

32 98'
FF 01
14

Ch 0814’
it

o 813’

PAGE

-3

.
'
.
'
v
.

#IFORX:

2USE00:

MATCHI:

STRERR:

LDI PRCCHNT
PLO GPAGE
SEX GPAGE
121 00
STXD

STXD

STRD

§EX STACK
SRET R6

LDX p2C
ART 03
SEL

ADI E10
PLO GPAGE
NoB

DEC ASTX
LI 00
STR ASTK
$BX STACK
SCAL %6, CNBARE

3DF ¥ATCH]
INC ASTX
L3R SAVE
op

Nop

GLO GPAGE
XRI CYCLES
BRL PUSHAY
11)3

xop

LON ASTK
82 STRERR
SNI 01

STR ASTK
LBHZ SAVE
INC ASTK
L3R INCPBC

:CLEAR PPC COUNT
:SET SEQUENCER RATE 70 CYCLZ 1 ONLY
;CLEAR FAST SEQUENCER MODE

cesekestaireeeansases 'Yait For' Sequencer Code tetsrtsrassssttrrasusst

;WAIT FOR DAYS, 2QURS, MIN
:GET LOW NIBBLE




MACRO-18 3.6 BAGE -5
l SEA DUCT: SDOSR9.MAC 16 SEP 86
253 ;
2532 ;ttttttt!tlttttt!tllll COHPARE TIME SUBROUTINE EEARRERAREARRRAKAAKE
l 2533 ;iiiltil&tttlltltl Used by "alt Till and "alt For KRt ERRRkRERERLK
2534 ;
3535 0csc 4 CMPARE: LDA GEAGE :GET X 10 DIGIT
l 3536 e 73 $HL
1537 0CE' 5 SHL
538 9F' TR saL
l 539 0CA0'  FE SHL
2540 OCAL'  iB SEX ASTK
[/ oA B YO
/42 00A) R RO ANI 0F0R :CONSIDER HI DIGIT
l 243 0CAS' 32 AD' 3% CHR
B4 AT FC 00 SONTCE: ADI 00 ;CLEAR DF
345 oAy 1 DEC GPAGE
l /46 o' B2 SEX STACK
2547 SRET R6
548 0CAR' 68 %6 3
l 2549 ocD' 47 CEK1: LDA GBAGE
550 AR 73 108
2551 OCAF' A OF ANI 0FE sCONSIDER 10 DIGIT
551 0CBL' A AT BN2 YONTCE
' 2853 0CB3'  FP 00 SNI 20 1SET DF
155 0C35' 1R INC ASTR
2555 0CBS’ & SEX STACK
' 2556 SRET R6
1857 03T 68 96 ;
2558 ;
! 2553 ;
1560 ceet [00P 2 -- PHR ON: OFF: ON AND SZND DATA OF LOOP 2 sstesasasssssnssaraas
2561 seatest 0= PYR OFF, Di= 7WR OF, D2uamn = PWR N AND SEND DATA L0OP 2 sstixs
2562 ;
l 256 ;
%64 ACBY’ QC 50022K: 1Y PBC ;15 ?8C 20, DI, MR 227
%5 B FA 0 AKI 03 ; MASR FOR 2 LSB's
l 566 0CBC' 32 9 30 LP20FF .17 D0, 100 2 BWR OFF
%67 0cBE'  #B 01 TRI 01
258 0cC0' 3201 3% LPI0K . I D1, 10OP 2 PWR ON
569 0CC2'  FB 03 XRI 01 XOR 02
l %70 occd' 33 D9 37 LR2INT . IF D2, LOOP 2 ?¥R ON AND SEND DATA
%71 9CCs'  CO 0D2D' LBR LP2XIT SIF YOT 1, 2, 0R 3, GO 70 NEXT PRC
2572 ; '
l %73 0ces' B LP20FR: SEX INTBC :00 = LOOP2 PWR OFF
/7 oceh 6 QUT GROUP
%75 0CcCy 032 DB 02
l 1876 aeee 67 OUT RELAYS
—— o P

Ty Ty————— -m
TeevTw g "z




\’ ""“"’*m“’ -

in
PAYE
2519
2880
1581
2582
1583
1584
2585
1586
3587
4588
1589
15%0
1591
1592
1593
1594
3595
538
1597
2898
2599
600
2601
3602
PYIE]
2604
4605
1606
1607
1608
1609
1610
23511
612
1813
614
615
1616
817
2618
1619
2620
611
1611

¥ACRO-18 1.36
SEA DUCT: SDDSRY.MAC 16 S3P 86

gcco’
gcCE!

ocnl’
coe’
303"
ocny!
acos’
coe?

acny!
ocoy
acac’
acop’
acor!
aceL

0CEd’
6036’
0CEY’

0CES’
ICEN
0CER’
0CED’
0CEE'
LAY
e’
PN Y
oces’
0Cr8’
acen’
oces’
derc’

acee’
091"

ape’
003’
0ned’
0005’
0006’

007"

1
WL IRY

El
61
03
67
{0
o 031d

#8 68

Y]

'y
e
FB 01
€2 i

F8IE
Y
Y]

88 89

09

FB FF
Cé

¢ 902p°
il

0
FLRRL
€3 0026’
FB 0l
11!

H

0 ocoo"

8 01
1

81
6l
0
§7
{0

e 80

PAGE

1-56

LP20K:

LP2INT:

LBIRTE:

LP20TH:

0B 00
uBR INCPRC

SEX IRTRC
0UT GROUP
L

OUT RELAYS
DB 1009
LBR INCPRC

LDI PPCCNT
PLO GPAGE
LD GBAGE
BZ LP20TH
R0l

LBZ LP21ST

DI TTY2R1
PLO GPAGE
SEX GBAGE
REZA R9

LDN 39

TRI OFTR
1 14

UBR LRIXIT
SEX ASTR
LDY ASTR
SRI 03CH
LBZ LPIERR
11 al

ADD

STR ASTX
LBR SAVERRC

LI 01
§TR GPAGE

SBX INTRC
QuT GROUP
8 01

OUT RBLAYS
DB 1000

LDT ERROR

;01 = LOOP 3 PWR ON

;D1 = LOOP2 PWR ON, SEND LIST ON LOOP2 VIA 1712
; CRECK IF 1st TIME THRU TRIS PBC

+ at¢ NOTE: §0 SEC. TIMEQUT

: 0% THIS PART OF 2BC! 2

;NEXT TINE THRU:
+ LOOK AT TTY2 CHARACTER

;LOAD TTY2 POINTER INTO 28

+LOOK AT TTY2 DATA

; 18 IT R 2

; IF 80, GO TO L22XIT
' IF NOT, CCNTINUE

; 80 SEC. UP ?
; IF 50, GO TO LPIERR 0TTINE
; IF NOT, CONTINUE THIS 22C

;ADD 01 70 ASTR

;FIRST TINE THRU:
; SET PPC COUNT = 01
+SELECT 1/0 GRQUP 02

;LOOR 2 PUR ON

;CLEAR LOOP 2 ERROR BITS {&,1) IF 2RESZNT

[ )



--—------—-—-—-u—u—lu-

3523
3524
2625
1626
627
2628
629
2530
631
3832
2631
634
2633
2638
#/N
2638
2639
2640
284}
1642
2643
b4
1648
848
647
2548
1649
1850
2431
2652
265)
2854
1655
2656
1651
2653
1659
1660
2661
2682

683

164
2663
1666
2667
1668

YWY VW Ty ey

1aCR0-18 3.36
SEA JUCT: SDOSRY.MAC 16 SEP 36

09
D0’
0poB!
0D’
0Dog’

il
913’

4
018’
LT
18!
iy
i
iy
nic
ol
iy
el
i
(hrey
WhPRY

038’
0pag’
002y
e
ac’

opap'
ip2gE’
0n3e’
0s3e’
gt
Y
i
103’
3t

Y

37
AR

51

¢0 0coo’

78 02
5

i

73 78
A7

4

57

17

ic

5

8

78 00
52

pid

i

0 acoo’

8 80
a7
7
902
57

¢ ocoo’

PAGE

.
'

LPAIST:

PIERR:

Tt ~e ~e

.
'

LB2XIT:

1

2L0 GPAGE
LDN GRAGE
AXT QFCH
STR GPAGE
LBR SAVEEC

LI N
STR GBAGE

INC BBC
LDT TTYIRL
PLO GBAGE
U0 22
STR GPAGE
INC GPAGE
LD PPC
ST} GPAGE
DEC ASTX
L1 ¢t

STR ASTR
JEC PRC
DEC ?BC
L3R SAVRRC

LBI ERRAR
PLO GPAGE
LN GPAGE
ORI 02

STR GPAGE

IRC 22C
INC 2BC
I3C 22C
INC ASTR
LD PRCLNT
PLO GPAGE
L1 00

STR GRAGE
LBR SAVERC

:dad TINE THRU:
: S8T 23C COUNT = 02

;SEND DATA ON LQCP 2

: UNDER SEQUZNCER CONTROL

; BY PUTTING SEND-LIST POINTER
; IN TTYHI AND TTYLO FOR 7712

;SET ASTX T0 00 70 START

;  TINE OUT LooP
:DECREMENT 2PC TWICZ 70 RUN
7 AGAIN QN NERXT BASS

;SET L00P 2 ZRROR BIT [0D)
+ZRROR SET 3Y TINE JUT

(¥OVE 7O NERT 2PC

;CLEAR PBC COUNT

jsasteeesecestant SEQUENCER COUNTER A CONTROL ssrvtsansassntene




SEA DUCT: SDOSRY.NAC

669
2870
2671
872
2873
674
1675
3876
871
il
1679
1680
1681
2§82
2583
4684
1588
1688
687
1688
3689
2690
2691
1692
HEE
1694
2695
2638
8
698
2699
70
an
PaLY
N
1704
1708
1706
10
2708
1709
e
i
mni
M3
nu

HACRO-18 3.36

0
0038’
3!
oo3r
0D40'
0p4ga

aD4s’

0D4e’
tn4s’
ngr’
43’

n4E"

awge
psl’
53
\DELY

o5
OhELR
(LY
s
005D’
005K

e’

o83’
Des’
07
T

0063

0D&C’
QD6E"
w1
e

18 SEP 36

oc

FA 03
BYLY
Fé

33 4E
€o 0813

£l

68 86
0DA3’

60

€0 iy

B2

68 36
0ps1’

8¢

€2 ocop’

a

FA 0}
38
Fb
SENYN
IR

£

68 86
0a3°

"

o 0813’

il

53 86
D91’

10

€0 gceg’

PAGE

1-5%

ETAX:

CTACLR:

CTASET:

sestsseasenssans SIQUERCER COUNTER 3

<TBR:

CTBCLR:

CTBSET:

LDN PBC
M0

82 CTACLR
SER

3DF CTASE?
LBR INCPRC

SEX STACK
SCAL R4, CTNCIR

08 CTALO
box INCPRC

$EX STACK
SCAL R6, CTHSET

D3 CThRI
UBR SAVERC

10§ 28C
ART 0D

32 CTBCLR
SER

30F CTBSEY
LBR INCPRC

SEX STACK

SCAL R6, CTNCLR
08 CTBL0

LBR INCPRC

SEX STACK

SCAL R6, CTNSET

0B CTBERI
L3R SAVERC

;SET OR CLEAR CNTR A

1]

¢ A0 = CLEMR

; Al = SBT (Bl CCCC AdAA)

!
.
’

.
’

L
o1 a2 WM
8> o 3

*

LU TSR T R v ]

: 42 = A) = IGNORED

WHERE CCCC = CQU

AND AAMAA = VECTOR ADDR AT CNT = 000

+CLEAR COUNTER »

;SET COUNTER 3

160 70 SAVE 2BC

R CNTR 3

Bl £CI0 daAA
= IGNORED
VEERE CCCC = 200

AND AMAR = VECTOR ADDR AT 23T = (001

;CLEAR CQUNTER 3

;SET COURTER 3

160 TO SAVE ?BC

NT IN SECONDS

CONTRQOL stesssxxnannaatet

J

3T 1Y SECCNDS

J———Y

. aa



P R L PP iy —————

A-NS

aid

2716
Y
i
718
720
a7dl
7

a7l

N
1135
2126
2727
2728
2728
an
i
N
171
I

ama
il
ole

~
1736
l 373
738
3739
I 74
1742
l 3743
1744
1745
1746
I 1740
2748
1749
' 2750
1751
2753
l 2753
2754
2755
2756
l 2757
7758
1759
I 1150

Dy
075"
nmn
007§’
I’
i

n7E"

0080’
082’
0084
085"

088’

103y’
0083°
080’
088"

ShEDS
e
PERN
UHELE
MiELN
098"
97"
0pss’
D99’
009A
098"
0sc’
09D’
nge’
0D9F’
oAb’

aatl’

NACRO-18 3.36
SEA UCT: SDOSRY.XAC

oc

A 03
o
Fé

33 88
£o oy
g2

68 $6
RN

IH
o 981

2

[ $2)

88 36
DhEIe

4

£o 300

{6
A7
£C
7
57
11

i
-

57
1
"

57
i1
1
51
Y]

68 96

EAGE
16 532 86

-+

+

1-59

;tztttttttttttttt SEQUENCER COUNTER ¢ CONTROL rsstsaatenszsasss

Te%.

CTCCLR:

CTCSET:

LD¥ 22C ;387 OR CLEAR CNIR €

ANI 03 ; C0 = CLEAR

32 CTCCLR ; C1 = SET {C1 CCCC AAAA)
SHR ; €3 = (3 = IGNORED

3DF CTCSET :
SB% INCPRC :

¥HERE CCCC = COUNT IN SECONDS
AND AAAA = VECTOR ADDR AT CNT = 3000

SEX STACK

SCAL R6, CTNCLR ;CLZAR COUNTER €

0B CTCL0
L3R INCPRC
SEX STACX +SZT COUNTER
SCAL RE, CTNSET

28 CTCEI

L3R SAVRRC :50 70 SAVE 2B

;ltlllitttil!llllli! SET CCUNTER R SUBRQSTIXE trrtrEeRetbRss

ITNSET:

INC 22C ; ZNCRENMENT 22¢C

LA W8T (GET CTAN) ED

L0 SPAGE

SEX BRC

LEA ;STORE CTiY) I

STR GPAGE

INC G2AGE

LKA (STORE CTIN) O35

STR GPAGE

IC GPAGE

LDXA ;STORE ¢TIX) VECT &I
STR GPAGE

IXC GPAGE

LDXA :STORE CT(K) VECT W0
STR GPAGE

SEX STACK

SRET R6 ;RETURN

-—1—-1n~v»-n}v‘r¢~t-rcn—*—~f~o~nt-h#1¢~‘aaa1

- e

~

- 3> -



YACRQ-18 .36 PAGE  1-80
SEA JUCT: SDOSRI.MAC 16 SEP 86
3761 ;
2762 jaaterxesaraset CLEAR COUNTER 4N (SUBRQUTINE) trrsstastrrtsessna
2763 sragtansneraanres Cajled by CTAX, CTBX, CTCY ssrsksxsexzannasans
2784 ;
2765 0DA3" 46 CTNCLR: LDA LIST :GET CT(X) L0 ADDRESS
1758 )1 Y R Vi ?L0 GPAGE :CLZAR COUNT OF CNT(N)
2181 A% E7 SEX GPAGE
1788 A6 T8 00 DI 00
2789 nagt 3 STAD
M My N STXD
amn 0oAA' B2 SEX STALK
1M SRET R6 ;RETURN FROX SUB
PERN] 0DAB' 68 96 +
1774 ;
a8 :
2776 :
M PEREREARESALEARLRAANRRRERRARARARERRRRNRAREATRERSLIRRARARLARRRERE
778 ;
178 petsssennanens GET GP SEA DATA BUFPIR AND RECORD attstrrtrrnae
2180 :
78 Jap’ T8 13 §D: uDI SECL (SEC. = 307
a78d IAF" AT PLO GPAGE
27383 80" N LON GPAGE ; :F NOT, RETURN 7¢ L3t
734 3081’ Ch 08§1° uBNZ SDRET
18§ a4 i8C GRAGE CICLES = 1A?
1186 ss’ W7 LDN GPAGE
97 jse’  FB A XRI 1AB ; o707, RETURN 20 L3T
2738 088" A 2881 LBNZ SDRET
4788 :
1ED) 3LDI ONA, BUFFER ;SET UP 3UFFER R0 = 2Mx = 33{3
791 0DBB' 68 CD ’
179 J0BD’ 5800 +
793 ;
2794 ;
1795 ; TRANSFER DATA FROM GLOBAL PAGE TO DXA BUFFIR
«i36 ; OATA IS ZACKED JURING TRANSFER
a9 ;
2798 : D0 ZXP. # AND TIME WORDS FIRST
a799 :
300 ;
01 DBF" B8 OF LDI BXPNUN 'GP 10 EXPNUN (GP = OF)
2802 et a7 2LO SPAGH '
2803 e m SBX GPAGE
1804 e N LDXA LD EXPNUN: GP 70 D100 (GB=12)
1808 e e SHL

1806 wes' e SEL




&

o

[ ] [ ] ] o Sunm—— ———— [~ e T _ | _— a— —— Sonany RO, o - o

807
2808
808
4
a8l
13
a8l
a3
1813
1818
a8
2813
2819
820

Ana

83l
822
2823
23ed
282

2326

anan
adel

2328
2829
<833
831
P RY:
833
33
HEH
133
PRy
838
839
840
3341
LY
a4l
2344
1845
a4
una
2848
1849
1880
851
1852

¥ACRO-18 3.38
SEA DUCT: SDOSRI.NAC

s’
gocr
oocs’
ey’
nca
308"
nce!
ey
ance’
ancr
000"
ol
0002’

Ane -

coud’

004"

005§’
006’
SN
008"
thbEN
o0’
o0’
bl
950D
oo’
J0DF°
980"
0DEL’
WL
30EY’
e’
0Des’
06"
JET
g8’
0088’
3DEN’
0es’
gpac’
e

0pEE’
0DEF’
ar1’

B
fE
7l
50
10
17
n
131
H)
R
FE
il
80
i
1

73
72
FE
)
fE

7

ba

50
10
1
N
e
L
ig
it

fl

.
S
E]

1
s

1
12
L
fE
it
ft

e
v

50

10
F8 60
A7

16§37 36

IAGE

1-81

SHL

SBL

0r

STR DMA
INC DA
INC GPAGE
N4}

siL

SHL

SEL

SHE

R

STR DNA
I3C JMA
INC GPAGE

IM1)4)
SHL

SEL

SHL

§iL

or

TR ONA
I5C M
INC GRAGE
LA
SEL

SEb

SHL

SHL

R

STR 2MA
IRC DNA
INC GPAGS
)0
SEL

SHL

SHL

SdL

0r

STR DMA

INC 2NA
LDI PRCHI
PLO GPAGE

= ol v

\
; EXPRUN/DI00 TO OMA SUFFIR 0

: DNA BUFFIR 70 01
: §8 - D11
;LD 2103 GP TO D1 (GP=12)

: 210/951 70 D¥A BUFFER 01
; %A 3UFFER TO 22
; P =) 213

;LD B10:GP TQ 1 (GP=i4)

S¥A 3UFFER 70 O3
: 2L W
LD M10;67 T0 M1 5P=ld)

: YN T0 BUFFER 03
: ONA BUFFER TO M4
; 3P -y §ul

;uD 81062 70 51 (GP=i8)

;55 70 DMA BUFFER 04

DNA BUFFER T0 05



Rad” S

NACRO-18 3.36

SEA DUCT: SDOSRY.M¥AC

2853
854
2855
2836
189
2858
2839
2860
2861
3862
863
1884
2863
1866
2867
2868
2869
2870
7l
8732
81
8N
adns
2876
an
878
PEAE]
2880
2381
2882
2883
2884
1885
2886
887
1848
1889
890
2891
89
289]
2894
1895
1896
1897
1898

0DF2"
0D}’
JoF¢’
0DFy’
DFe’
0F7!

DrFe’
0DFA’
0DF3’
0DFC’
oorD’

ODFE’
0DEFF’
9z00°

aE0L
0E02"
3gld

g
0E0S"
0806’

JEOT”
JE08"
0E09’

0z
JE03'
fz0C"

0E0D’
1808
9E0E*

9el0’
el
i

0BL)
0El4"

12
50
10
Fo
50
10

Fi
Y
1
80
10

12
50

1

-

n

7
50
o0

n
50

4

7
50

.-

oy ~3
o o eV

n
50
0

n
50
10

n
50

1o SE? 36

PAGE

1-62

'

LDXA
STR DMA
INC DMA
LDX
STR DMA
IRC DMA

: L0AD PPCHI (GP=60); GP T0 2BCLO {GP=5i)
; PPCHI 70 DA BUFFER 05

; D44 BUEFER TQ 06

; LOAD PRCLO (GP=61); GP STAYS AT GP=61

; PPCLO T0 DMA BUEFER 06

; D¥A BUFFER TO 07

2UT STATUS 3YTZIS IN BUPFER

LDI ERROR
PLO GPAGE
LDXA

STR DNA
INC DNA

LDXA
STR DMA
INC DNA

uDXa
STR D¥A
¢ 34

LDXA
STR DMA
I3C JMA

LDXA
STR JMA
13C JMA

LDXA
STR DMA
I5C JMA

LDXA
STR DMA
23C M

LDXA
STR DA
INC DMA

LDXA
STR DNA

: SET GLOBAL PAGE TQ ERROR (GP=30)

: LOAD ERROR (GP=80);: GP - i
: ERROR WORD TO DNA BUFFER 07
: DMA BUFFER TO 08

;LOAD ACSTAT (G2=81); G2 -» &2
; ACOUSTIC STATUS TO DMA BUFFER 08
: DNA 3UFFER T0 99

;LCAD SWSTAT (6P=82}; GP -» 81
; SWSTAT TO DMA BUFFZR 39
; OMA 3UFFER 7C QA

;LOAD 20DSTAT (GP=83); GP - 34
: PODSTAT TO DNA BUFFER OA
: A 3UPFER T0 03

;LOAD CNPSS (GB=84}: G2 -» 35
; COMPASS TO DMA BUFFER 03
i DOMA BUFFER TO OC

:LOAD HDG (GP=85); GP -> 36
; BEADING TO DMA 3UFFER 3C
; OMA BUFFER T0 0D

;LIAD PUNPL (GB=86); G2 -} 37
; PUMP 1 SPEED TO DMA 3UFFER 3D
; DMA BUFFER T0 0

;LOAD PUND (GP=87}; GB -» 38
; PUNP 2 SPEED TO DNMA BUFFER I
: DA BUFFER TO OF

1LOAD CANCNT (GP=88); GP -) 98
; CAMERA FRAME COURT TO DNA BUFFER JF



NACRO-18 1.36

SEA DUCT: SDOSRY.MAC

1398
1300
2901
1302
2903
2904
303
3306
1307
2908
2509
1910
911
812
81l
3
815
2916
230
%3
LIS
3930
93l
92
PEPK
3924
325
3928
280
3923
3929
2930
3831
1437
2333
Y
2938
1936
3N
1938
AL
1940
1941
1342
34
1844

0E1%’

E18’
gEL
JEL8’

9E19"
JELR
MRl

0E1C
JElD’
0ELE

gL
820"
pE2L"

LIYYY

I8
034"
VLR
(E26"
I
1E3R’
1229’
(Eaa'
1828°
aeac’
0E2D’
0zeE’
igdd
3z’
11ENS
VY
123
W
pALY
g8’
AT
El8’
GEREN

0

)
-]

50
10

n
3
1

1
5¢
il

n
50
10

16 SEP 36

?PAGE

IXC J¥A

LoxA
STR D¥A
INC DNA

LDXA
STR DHA
I5C XA

LKA
STR D¥A
INC DMA

S0XA
STR DMA
13C DA

SEX DMA

DA GBAGE
STR DMA
IRC DMA
LDA GPAGE
SHL

SEL

SEL

SEL

STR JMA
DN GPAGE
SER

SHER

SaR

SER

3

STR DA
IXC 2MA
LDA GRAGE
SHL

SBL

§EL

SHL

STR DNA

: JYA 3UFFER 70 10

: LOAD PITCE (6P=39); GP -) 82
; PITCE TO DMA BUF7ER 10
; D¥A BUFFER TO 11

tLOAD ROLL (GR=8A); GP -) 3B
; ROLL TO D¥A BURFER il
; J¥A BUPFER 10 12

:LOAD BATTUP (GP=8B}; GP -) §C
; uP BATTERY 70 DMA BUFFER 12
: DA 3UFFER T0 13

;LOAD BATTSY (GP=8C}; G2 -) 3D

; SYSTEM BATTERY TO DMA BUPFER 13
; D¥A BUPFER T0 14

+START STORING A/3 STRING

1L0AD ADGHR (GP=3D); GP -» 3Z

; ADGHS 20 2¥A BUFFER 14
: M4 BUFTER TO 19

;LOAD ADGL4 [GP=3E); GP -) 3F

: AGGu4/XXXX TO J¥A 3UFFER 13
:LOAD ADRHE (GP=3F)

: ADGLA/ADRE4 TC 2¥A 3FTTR I3
: D¥A BUFFER 70 ib
:LOAD ADRHR (GR=8F); G2 -» ADRL{ (GP=30)

; ADRN4 T0 DXA BUFFER 16




e - e
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SZA DUCT: SDOSRS.MAC

345
1946
3347
2548
1949
1950
2951
1952
2953
2354
3958
1956
2957
2358
2959
3960
2961
1362
2963
2364
3963
1966
367
2968
2369
1970
2971
2972
2373
974
978
3978
un
978
39
2380
1981
4382
2983
2984
1985
2986
1987
2988
989
3990

B
0838"
e’
gg3E
083F"

0E40°
g4l
0542
0E4Y
0E44"
0B4s’
0E46"
0EdY!
843"
0E438’
9848’
JE4C!
¢E4D’
JE4E
JB4E°
0ESQ’
881"

9E52°
0ES3"
0E8¢’
0Ess’
0856’
g5y
0858’
B89
0ESA!
0ESB'
0g8¢C’
QESD’
0ESE’
QESF'
0g6o’
0B61°
0E63"
0g6d’

Y]

FA OF

Fl
50
10

4
50
10
Y]
141
FE
FE
FB
50
{1
fA
Fl
50
10
{1
50

4

7
50
10
{7
fE
s
FE
50
07
76
Fé
Fé
76
fl
50
10
Y]

0F

16 SEP 86

PAGE

”

1-64

LDA GPAGE
ANI OFH
or

STR DMA
INC DNA

;0MA = 17 (ADSHS)

'

LDA GPAGE
STR DMA
1C DMA
LDA GPAGE
SHL

SHL

SHL

SEL

STR DNA
LA GPAGE
ANT GFE
oR

§TR oMA
IHC 2MA
LDA GPAGE
STR DMA
13C A

:LOAD ADRL4 (GP=90); GP -> ADSH3 (62=91)

H ADRLS TO DMA BUFFER 16
; DNA BUFFER 70 17

16P = 91 (AD5HS)

:LOAD ADSHS {GP=91); G2 -> ADSL{ (GP=92;
;AD3HS TO DMA BUFFER 17
; DMA BUFFER TO 13
;LOAD ADSL4 (GP=92}; GP -) XPOS {GP=93)

;ADSL4/XIXX T0 DMA BUFFEIR I8
;LOAD XPOS (GP=93}; GB -) YLPOS {GP=94)

;ADSL4/XPOS 10 oMR 3UFFER 13

; D¥A BUFFER 10 19

tLOAD YZPOS (GP=34); GP 70 ADTI38 GP=%3
:YLPOS 70 DMA BUFFER 19

: DMA BUFFER 10 1A

;D0 TRANSMISSOMETER STRING: DMA = BUF + IAR ;G? = 35

'

UDA GPAGE
STR DMA
INC DMA
LDA GPAGE
SHL

SEL

SHL

SHL

STR D¥A
LDN GPAGE
SER

SER

SHR

SHR

R

STR DNA
INC DNA
LDA GPAGE

;LOAD ADTIHE (GB=93); G2 - ADTIL{ (G2=38)
;ADTIHS 70 DMA SUFFER 1A
: J¥A BUFFER 70 1B
:LOAD ADTIL4 GP=96]; GP -) ADT2HS 1GP=97!

;ADTIL4/XXXX 70 D¥A SUFFER 13
;LOAD ADT2HS (GB=97)

+ADT1L4/ADTIR4 T0 DNA BUFFER 1B
; DNA BUFFER 70 IC
;LOAD ADTZH8 (GR=97); GP -) ADTIL4 {GP=33)




i ke -

¥ACRO-18 .36

SEA DUCT: SDOSRY.MAC

1991
4992
2993
894
2993
2396
2397
2398
2399
3000
3001
3002
3003
3004
3008
3006
3007
jeos
3009
N
301
i
ol
Y
315
3016
i
J0i8
3019
3920
2l
o
3023
Y
3018
3028
3027
3028
3028
3030
303l
SUEY]
3033
3034
3035
3036

0E64’
0E65’
QES6'
0867"
268"
0E63"
oz6a’
0z6C"
JE6D’
OE6E'

0E6F"
0870
0zl
9Ene
7y
0E74"
0grs’
0E76"
0T
JE78"
9879’
I
73’
ggrc!
0ETD"
0E7E"
0278
0E80"
0E81"
JE82"
0E8Y’
0E84’
0E85"
0E86’
JE8Y”
0E8Y’
9E8N’
0E8B'

0gac’
QE8D’
0E8E’
g8’
Q890"
it

fE
fE
B
FE
50
4
FA
1
50
10

4
50
10
4
FE
FE
FE
H
3
07
£
76
6
76
7l
50
10
4
g
13
FE
T8
50
{1

FA

Fl
50
10

{1
50
14
{1
141
FE

BAGE
16 SEP 86

1-83

SEL

SHL

SEL

SHL

STR DMA .
LDA GBAGE
ANT OFH
0R

STR D¥A
THC DMA

LDA GPAGE
STR DMA
13C DA
LDA GPAGE
SHL

SEL

§8k

SEL

STR DMA
DX 62AGE
SER

SER

SHR

SHR

oR

STR DA
INC JMA
LOA GBAGE
S8L

SHL

SHL

SEL

STR DMA
DA GPAGE
ANI OFH
0r

§7R 20
INC DNA

DR GPAGE
STR DMA
INC DMA
LOA GPAGE
S8L

SEL

;ADT2M4 TQ DMA BUFFZR IC
JLOAD ADTL4 (GP=98); GP 70 ADTIEB {GP=99)

7ADT2LS 70 D¥A BUFFER IC
: OMA BUFFER 70 1D

;LOAD ADT3H8 (GP=93); GB 70 ADTIL4 (GR=9A
;ADT3HE T0 DHA BUFFER 1D
; DMA BUPFER T0 1E
;LOAD ADT3L4 (GP=9Aj; GP TC ADT4H8 (GB=33)

+ADTIL4/XXAX TO OMA BUFFER iE
;LOAD ADT4H3 GP=93

;ADTIL4/ADT4H4 TO DMA 3UFFER (2
; JMA BUFFER T0 IF
;LOAD ADTHHS (GP=9B); GP TO ADT4LE (GB=9C)

;ADT4M4/XZXX 70 DMA 3UFFER if
;LOAD ADT4L3 [GP=9C); GP TO ADTSEE 7GP=3D)

;ADTYL8 7O DNA 3UFFER IF
: OXA BUFFER T0 20

;LOAD ADTSHES (GP=9D): GP 10 ADTSL{ :G2=9E)
:ADT5HS TO DA BUFFER 20
; DNA BUFFZR TO 31
:LOAD ADTSL4 (GP=9E); GP TO ADT6HB (GP=3F)

. o



¥ACRO-18 3.6 MGE  1-86
SEA DUCT: SDOSRY.MAC 16 SEP 36
037 E9' FE SHL
3038 0E93' PE SHL
3039 0E9 %0 STR DA +ADTSL4/XXXX 70 DNA BUPFER 2:
3040 0895 O LDN GPAGE :LOAD ADT6HS (GB=9F)
3041 Q0E96' 76 SHR
1042 0BT F6 SHR
3043 O0E98'  F6 SHR
- 3044 0E99'  F6 SER
3345 0E9A' Fl R
3046 O0E9B' 50 STR DNA sADTSL4/ADTGRA 70 DNA 3UPFER 21
047 0ESC 10 INC DNA ; J¥A 3UFFER 70 22
3048 0E9D' 47 LDA GPAGE :LOAD ADT6HS (GB=9F); GB 70 ADT6L{ (GP=A0)
3049 0BE' PR SHL
3050 OE9F'  EE SHL
3050 0EA00 ° SHL
. 3052 OEAl' PR SEL
3053 OEA2' 50 STR DNA :ADT6N4/XXRX TO DMA BUFFER 22
054 0EA3Y 47 LDA GPAGE :LOAD ADTSLA (GB=AO); GP TO ADT7HS (GP=Al)
3055 OEAd'  FA OF ANI OFR
‘ 3036 0EA6" Pl 0R
3057 0EAT' 50 STR DMA ;ADTSL8 70 DMA 3UFFER 22
3058 OEA8' 10 INC DNA ; DNA BUFFER 10 23
3059 :
3080 : :GP = Al (ADT7HS); DMA = 3UF + 23 (ADTTHS)
3061 :
3962 0EA9' 47 LOA GPAGE :LOAD ADTTE8 (GP=Al); GP 70 ADTTL4 (5P=A2)
3063 QEAA" 50 STR DNA :ADT7H8 7O DNA BUFFER 23
3064 JEAR' 10 19C DNA : XA 3UPFER 70 24
3065 O0EAC' 47 LOA GPAGE :LOAD ADTTL4 (GP=A2); GP 7O ADTSH8 (GP=A};
3066 0EAD' P SHL
‘ 3067  OEAR' R SHL
3068 OEAP' P SHL
3069 0BBO’' FE SEL
3070 0EB1' 50 STR DNA ;ADTTL4/XRIX 70 DMA 3UFFER 24
011 ER O LON GPAGE ;LOAD ADTSEE (GP=A3)
3072 0EBY' 6 SHR
3073 B4’ F6 SER
3074 0EBS' 76 SER
3075 0EB6"  F6 SHR
: 3076 BB fl oR
3077 038’ 50 STR ONA ;ADTTL4/ADT8E4 TO DMA BUSPSR 2¢
3078 O0EBY' 10 INC DNA : DNA BUFFER 10 25
3079 BB 47 LDA GPAGR ;LOAD ADT8HS (GP=A); GP TO ADTSL{ (GP=Ad)
3080  OEBB' 7 SEL
3081 0BBC' PE SHL
3082 0EBD' 7R SEL




i

Y

N ey —y—
g

3083
3084
088
J08%
3087
3088
1089
3090
3091
3092
3093
3094
3095
3096
9
3048
3099
3100
30
3102
3183
Y
3105
L6
7
3108
3
3110
311l
i

313
Y
3115
Jild
in
3148
3119

174A

ial
122
1
31U
128
3126
1
1

¥ACRO-18 3.18
§24 JUCT: SDOSRI.MAC

QE3E"
JEBF'
0ECO"
dECY!
- (g3’
0BCY"
0BCE’

08LE"
ECT
DECS"
08¢y’
JECA
JECE’
ogce’
0BCD*
oBce’
pECE’
QED0"
gEnt”
JED2’
EEVEY
JED4’
JEDS’
JEDG’
0EpY’
508"
0EDY’
ALY
JEDB’
0ERC’
LJALN
3808’
0ER0’
JEEL

1282’
41N
18es”
0ERY’
geze’
gLy’

FE
50
{1
fA OF
Fl
30
10

Y
50
10
{
8
FE
FE
|3
50
N
]
78
7%
F6
Fl
89
10
4
ff

W I3 tag &3 4 vs) YRy vl
< > e 3 O e N S

P30
S
8 B2
A
0
8 AC

ib SEP 86

PAGE

1-67

SEL

STR DA
.LDA GPAGE
ANT 078
R

STR DXA
INC DMA

LDA GRAGE
STR DMA
INC DM
LDA GPAGE
SBL

SHL

SEL

SHL

STR DMA
LDN GPAGE
SUR

SHR

SHR

SHR

@

STR ONA
I5C DMA
L3A GRAGE
E.41

SHL

SEL

il

STR DNA
LOK GBAGE
ANI 0%
R

§TR JMA

.
'

;ADTEM4/XXXX 70O OMA BUFFER 23
;LOAD ADTSL4 (GP=A4); GP TO ADTHHR (GR=h5)

+ADT8LE TQ DNA BUEFER 25
; DA BUFPER T0 26

:L0AD ADTOHS (GP=A3); 6P 70 ADTSL4 (G2=A6)
:ADT9EE 7O DMA BUPFER 26
; D¥A BUFPER T0 27
:LOAD ADTILA (GP=AS); GP TO ADTOHS (GZ=AT)

;ADT9L4/XXRX TC DMA 3UFFER N0
;LOAD ADTOHE {GP=47)

;ADT9L4/ADTORY 70 OMA 3UFFER &7
i DMA 3UFFER 70 38
;LOAD ADTQRR (GP=AT); GP 70 ADTOL{ (GP=Ad)

;ADTON4/XXXX TO DNA BUFFER 28
LD ADTOLY {GB=AB)

1ADT0L8 70 DNA BUFFER 28

;DATA IS NOW LOADED IXTO DMA BUFFER
;START RECORDER IF REC. FL6. = AC

13

LDI 00
PLO DXA

LT RECPLG

L0 GPAGE
LDN GPAGR
XRI 0AcH

;SET O%A T0 START OF 3UFFER

+RECORD IF RECFLG = AC




31
N
13
)R
13
1N
3135
. 3136
YRy
3138
13
40
i
if
14)
iy
3145
Ji46
g
3148
I
3150
13l
382
3183
3154
1188
3136
319
3154
1189
3160
18l
Y
3163
Jitd
3165
186
1167
168
3i69
im
un
um
un
i

¥ACRO-18 3.36
SEA DUCT: SDOSRY.MAC 16 SEP 85

13es’
0BED’
0EEP'
0EFO°

0EF}'
0BF4'
O8RS’
JEFS’
08p7!
0BF8’

100
1a00°
1602
1004
1008°
1209'
100p’
1011’
1012
1016°
1018
101¢'
o
1018’

101D°
1031’
1028'
1029
1020'
103"
103§
1038’

ey
78 00

5

0 0891

El
61
0
83
3
o 0891

&8 86

024E’

65 6C 70 3A
(A

53 §5 61 20
44 75 63 14
P

56 6572 73
g 20

35

i

39

00CA

37913
§5 6D 20 43
6D 64 73 3A
20 21 55 4E
4C 4P 43 4B
32031 4C
XY

Qi

PAGE

1-68

8% SDREC
LDI 00
STR GPAGE
LBR SDRE?

SDREC: SEX INTRC
QUT GROUP
D8 02
0UT SDREQ
DB SDLNGT
LBR SDRET

I3
.
i

;IF 0T = AC, SET 70 00
; AND RETURN TO LBT

:START RECORDING APTER

: SERDING RECORD LENGTH

;RETURN TO L3T

CRRRRRARARRRERRRRARREEERRARARARARARRR SR ERRRRARARAERKRRKAR AR AIARESRARARRRR_R RS

sRktRREARARRRRRRARERRRARRRARRERS PROH ] LRRRRRRRRRRARREEETEARKRIRLERARR G RERLS

ORG (RDSTRT + 10008)

'
.
'
1’

BELP:  SCAL R6, TTY

DB 'elp:’
28 (0CAH

0B 'Sea Duct

DB 'Vers.

DB VERS
.
08 REV
D¥ OCAd

vhksRRRARRERRRARERRARARARARERLR HELF FILE takRaasRARRRRCSERRRARERRRRRRRARROR KRR

DB 'System Cnds:’

DB ' !UNLOCK; !LOCR'

DB OCAE

S



|
|
]

G O I Am wn wm AR G B SR @R A as s e aw e R . B

¥ACRO-18 3.36 PAGE
SEA DUCT: SDOSRY.MAC 15 SEP 86

5 1039° 4D 65 6D &F
376 103" 727920 43
1mn 1041*  6F 6D 6D 61
378 1045' 6B 64 73 A
319 1048 Q@

3180 104A' 20 20 21 4D
3181 104E' 61 61 61 61
3192 1052 20 64 64 2E
3183 1056' 28 2E 3B
3184 1089' 20 IF 4D 6l
3185 105D' 61 61 61 20
3i86  1061' 6% 6E 6E 68
1187 1065 33

388 1066' 2037 43 20
3189 106A' 28 4152 43
3190 106E' 29

391 106F' CA

3192 1070' 20 20 4D 20
3193 1074 28 4D 65 6D
334 1078 SR 7279 20
3195 107¢ 70 72 6F T4
3196 1080 5563 7429
3197 1084 CA

3198

1199 1085" 43 6C 6F 63
3200 1089' 6B 20 43 6F
1201 1080 6D D 61 6B
1202 1091 64731 A
3203 1094 20 IF 54 3B
3204 1098 20

1205 1099' 21 54 49 4D
3206 1090" 4520 44 Y4
3207 10M1' 44 48 48 4D
3208 10A5' 4D 53 53 20
3209 1009 40

3210 0 0

1211

30 L0M' 50617373
3213 10AF' 20 54 68 72
1214 1083 75 20 4D 6F
3215 1087 64 65 A
3216 10B&' 20 25 50 3B
317 1088' 20 25 52 3B
3213 10C2' 20 25 58 3B
3219 10C6' 20 25 42
3220 1009 CA

1-8%

DB 'Memory Comaands:'

DB OCAB
D8 ' !Naaaa 4d...;’

DB ' ?4azaa nomp;'

DB ' ?C (CRCH'

DB (OCAH
28 ' ¥ {(Nemory protect}’

0B 0CAH

D8 'Clock Commands:’

280

28 'iTINE DDDEAMMSS @'

B OCAE

J8 'Pass Thru Node:’

DB ' kP; %R; X MR

DB OCAH

© e




P9I
ja
322}
3134
1225
3228
nn
Jaad
3128
3230
VR
123
123
1Y
338
3236
un
3238
338
3240
Ul
4
3343
3244
3248
3146
2
1248
348
1280
Jasl
EbEY
3253
3254
RPLE]
1258
3257
288
3239
3260
3261
1162
326)
3264
3265
1366

YACRO-18 3.36
SZA DUCT: SDOSRI.NAC 16 SEP 86

o
10Ce’
1002’
1006’
1009
10Da’
10DE*
1082’
10E6'
10EM!
J0BE'
10F2'
1083

JoFg!
10F8'
10FC’
110
1104
1108’
110¢’
111
i
i

118"
111¢!
11
mny
1128
137
1138'
1127’
113
mr
iy
13
iy
141
1148’
114¢'
1150°
1154
1158'
115¢

5657175
§5 6E 63 63
72 20 43 6D
8473

Q

10 30 3F 93
33 20 21 93
33 20 21 46
20 28 46 SF
§C ECEF M
20 50 50 43
39

Qi

10 20 4D 61
§9 68 20 83
65 71 75 63
6% 63 65 T2
20 50 50 43
20 33 74 81
127473 2
61 74 20 33
30 30 30

)

53 65 61 20
WIS 8N
20 43 6D 64
73 3

a

20 20 37 48
320 21 48
20 28 52 65
61 64 20 67
12 20 53 65
4204578
7028 20 48
6467 28 29
Y

20 20 37 45
320 21 45
20 28 52 65
61 64 20 6
12 20 53 65
404578

PAGE

1-70

DB 'Sequencer Cmds:’
DB 0OCAH

DB ' 75: §; !F (Follow 2BC)’

DB OCAH

DB ' HNain Sequencer PPC Starts at 3000'

DB 0CAE

JB 'Sea Duct Cads:'

0B 0CAR
DB ' ?B; !B {Read or Set Exp. Hdg.)'

DB OCAR
08 ' ?E; !B (Read or Set Exp. #i'




¥ACRO-18 3,36

SEA DUCT: SDOSR9.MAC 16 SEP 36
1287 1160' 70 28 20 23
3268 16 29

3269 168" C

3270 1166' 20 20 3F 42
nn 1160 20 28 3F 42
12 116" 75 66 66 65
un 1 1Y

2

118 FSYE R

1276 1175 €0 o107
nn

18

nn

3280

281 1178’

na 1178' 68 86

3283 1170 024E°
284 17¢t 20 20 57 41
3285 1180° 49 34 2B 28
3288 1184 28
pEY) 1185"  CAfF
1288

J288 M3 My
3290 18 W
3291

3% 195 R
129 1188 PAOF
1Y 1180 33
3295

1296 JSE) ARV
19 19 0
3298 1191'  FB 1B
129 193" %0’
3300

3301 1195' 68 CD
3302 197" 5800
1103

3304

3305

3306 1199 68 86
31307 1198°  024E’
3308 119" C

3309 1198 42 75 66 86
3110 1A 6572 3A
ik 11a5'  Q

X}V 11a6* 45 58 50 23

PAGE

-1

.
v
.
]
.
'
.
’

QUBBUP: SCAL R6, TTY

08 OCAH
DB ' 7B (7Buffer}’

0B DONE
LBR PRONPT

sttintaagteneskinias 7 GUFFER (INSTRUMENT SPRCIFIC) tssittsesrsrxrsazstataran

:TYE "uffer CR,LF
DB ' WAIT...'

¥ OCAFFE
01 SECL ; FAIT FCR SEC =1
PLO GPAGE

LDN GPAGE
ANI oFH
BNZ §-03

;SET 6P = CYCLES
WAIT POR CYCLES = iB

INC GPAGE
LDK GPAGE ;
XRI 1B%
BNZ §-03
RLDI 3D, BUFFER ;SET UP RD TO START OF

; ; SEA DATA BUFFPER

SCAL R6, TTY  ;TYPE: (FIRST LINE)

DB OCAR
D8 'Buffer:'

0B 0CAR

DB 'EXPE ;PIRST LINE:

TRRANSST




e e

313
EE)Y
3315
1318
3
3318
319
3320
XD
RRYS
ERYE)
33U
125
1328
nn
3328
1329
3330
31
SRRV
133
134
3338
3336
3N
1338
3339
3340
34
1342
334
134
3345
1346
ERLY)
1348
1349
3350
3351
EELY)
138)
1354
1355
356
357
3358

¥ACRO-18 3.36
SEA DUCT: SDOSR9.MAC 16 SEP 86

11’
11a8’
11AC
11A8"
11AF"
1130°

1181
1182
1183’
1184
1185’

1136’
1150
118D’
1188’

1188

11c0'
1icy
1105
11¢8°
11cs’
11ce
1100°
i
by
1106’
1108"
110¢'
110D’
e

1182
1136’
UEY
1B
112’
1128’
1182
un'
1R

a0
il
a0 20
Y]
80
aF

h]
N
80
i}
8

a0 20 20 50
50433

8

8

CA

$551382 3
8

20 30 41 43
85 3D

i

020 53 &7
D

§D

20 20 50 4F
443

iD

20 20 43 4D
50 53
§DCA

f4U 400
i

30 20 20 50
i1

i

20 20 50 32
k)i

i

20 20 43 41

PAGE

1-n

0B 0AlR
DB' ‘
DB 0A2B
DB 08DH
) I

OB 08DE
) I
D8 08DH
DB '
DB 08DE

08 ' pRCS’

0B 08DE
DB 08DH

DB 0CAH

’

0B 'ERR='
08 08DE
0B ' ACU='

08 28D
DB ' SWs'

B 08D
08 ' POD='

DB 08DH
2B Capss’

¥ 08DCAH

¢’

0B 'EDG:'
2B 08DH
DB " Pls

DB 0808
B Pl=

DB 08DH
DB ' CANs

; OUTPUT 4 BIT EXPERINENT ¢

: OUTPUT 3 DIGIT DAYS

;OUTPUT TINE

:0UTPUT SEQUENCER PBC

;SECOND LINE:
;  ERROR WORD
;7 ACOUSTIC STATUS

; SWITCH STATUS

;  RELAY POD STATUS

; COMPASS, CR, iF
:TRIRD LINE:

;  3EZADING

7 DUMP 1 SPEED

v 2UNP 7 SPEED
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¥ACR0-18 3.3 6E 1-7)
SEA JUCT: SDOSRY.MAC 1o SEP 36

REES 118" 4D 3D

l 3360 11FA' 30CA DN 08DCAR ; CAMERA FRANE COUNT, R, if
3361 ;
3382 ; ;FOURTE LINE:
363 LIEC 50 49 54 43 DB 'PITCE='
l WeL 12000 48 3D
165 1200 60 DB 08DE ; PITCH
3366 1303 20 20 53 4F D8 ' ROLL:'
‘ 16T 1201 4C 4D
31368 1200° 008D 0% 0804 o ROLL
3369 1200' 20 20 75 5D DB ' uP Bats'
W0 12100 04261
' W W
¥ s @ 28 08DE ; CONPUTER BATTERY
3373 1360 202053 79 DB ' SysBats'
' 3T 1 T3 461 T
s 121E B0
W 1IF D¥ 08DCAR © SYSTEN BATTERY, (R, LF
l 1M :
3378 ; JPIETH LINE:
W19 12210 4T 4E 44 3D 23 'GHD="
3380 1225 #DAl W 08DALR : A/D GHD REF 1123IT)
' 3381 12370 20 20 52 45 M ' ORERS
1383 12230 46 3D
3383 120 A 2% 0A28D% © O A/DREF 12 31T
. 1984 1228 20 20 28 35 N
R A
U6 1235 DAL W 08DALE ©A/D oSV (12 317
l KREY 1231 0B JCAR ;o (R, UF
3338 ;
1339 ; ;SIXTH LINE:
1390 1238" 58 50 4F 53 28 'XPOS<"
' 1381 e
7 1D A 03 QA28 L OYROS 4 3T}
3193 1238 20 20 20 59 3B §d0s=
l LM M 50475 3D
1395 146" A 33 JAlE ©YROS 14 3
139 1247 20 20 30 A W 1B0Ss
1397 1M 50 4F 53 3
' 398 LMF Al ¥ 0M2CAE . 7308 (4 BIT), @R, uF
1399 ;
1400 ; :SEVENTE LINE:
l o1 1251 el DV 08DALE ;o
02 125 20 D
3403 1354 AD D¥ 0A28D8 Dom
' WoE 1250 20 IR

— e, - ‘- g L




YACR0-18 3.36 PAGE  1-M4
$EIA JUCT: SDOSRI.NAC 16 SEP 36
3408 1257 8DAl DW 08DALE S
3406 1289 20 )N
1407 1250 A28D DV 0A2808 U
3408 125¢' 20 b1 S
3409 125D 8DAl DV 08DALH I8
1410 :
341l 125¢'  3F DB /! v
141 :
3413 12807 A2D IV 0A280R p T8
Wi 1262' 20 h): I
3415 1263' DAl D¥ 08DAlH M
3416 1265 20 ) N
U 1266  A28D DV 0A28DE N
18 1288" 20 73 "
3419 1269' DAL D¥ 08DAlH HE
3140 1268 20 ) N
7)1 126" A28D DV JA28DH ¢TI0
3 ;
3433 126"  Q0FF OW DONE i DOXE
U :
3438 13780 Co 0107 L3R 2RONPT
3436 ;
4 ;
3428 ;nxnnnnnznnn SET EXPERIHENT FEADING VALUE tkxsastbepadtREReRRRRRIA2ILL
43 :
3430 Ay 3DGSET: SCAL R6, TTY
BTN 1273 63 86 +
TRy 1275°  Q24E° .
343 1271 85 51 84 29 DB 'eading (3X) Flow from =? '

34 1273°  6E 67 20 28
435 177 48582920
36 1283' 20 46 6C 6F
un 1287 7720 86 72
KI31] 1288°  6F 6D 20 3D
4N 1287 20 3F 20

344 174 A 28 338 (21X

3441 1293 % B 908 ; IN4D

4 1294 fF 28 JONE +J0NE

344] ;

Y 1295 78 3F 101 BDGEXP ;SET GPAGE 70 ZEADING LCACTICN
448 191" N PLO GPAGE

3446 129 0 GLO RD

34 1299 97 STR GRAGE

3448 1290 C0 0107 J8R PROMBT ;RETURN 70 PRONPT
3449 :

3450 ;




ey

¥ACRO-18 3.6 ML 175
{ ' SEA DUCT: SDOSRO.MAC 16 SEP 86
3451 ;ltllﬁtilitltlltltlllll QEAD EXPERIKENT HEADIXG JAL'U'E ptexttatsacRRALARRRRRRAKRXE
1452 ;
s l MS3 190 TS BF 5067: LDI HDGEXR  ;SET RD = EDGZEP LOCATION
USE 198 KD PLO RD
uss et 9 GAT GPAGE
l 56 1A' BD PHI D
3457 ;
3458 SCAL 26, ™MV
l U5 122 68 8 '
MED LM QAR ;
MEL 106" 83 51 84 89 DB 'eading = '
61 1A' 6E 6720 3D
l ME3  1mE 10
MEd LR 8D 28§08 .37 2% 2R
W65 12B0° 20 28 48 58 MR
l 366 1284' 29
361 185°  FF D8 DONE 2082
M6 12B6'  CO 0107 L3R PRONPT
. 1489 ;
N :
347. :llﬁﬁ!ﬁlll‘ltlll!‘llll!lltl SET SXPERIHEHT NUHBER fktttrgrxareneeaataz R
sHio 3
. Wi TAPSET: SCAL 36, 170
W1 LRy 68 36 '
WIS uEB 0uE "
l W6 1230 78 70 22 20 38 xp. 4!l Car.) =7
3T 23 10 28 31
3 1265° 20 43 88 51
. Ve 12090 12283920
3480 12C0° 30 20 3F 20
W 0 2 03 (27X
M8 10 W D3 308 JIN4D
' TE IR F L 78 DONE :J0NE
384 :
M85 L M7 201 TRPRUN  :SET GPAGE 70 IXPIRINENT YUNBER LOCATION
l g6 106 N P10 GPAGE
8T 0 W 510 3D
M8 um 97 §TR GPAGE
l M8 12080 CO 010 (3R ZRONPT  SRETURN 0 2R0MPT
3490 ;
ITen :
{ 49 ;esseassnasassrnananens READ EEPERINENT YUMBER (4 3I7) tresssntnsassnsssrstaane
l 93 ;
334 120C' FR 0P EXP:  LDI SXPNUN  ;SET D = EXPNUN LOCATION
1498 1208 AD PLO RD
i ' W6 9 <A1 GPAGE
R, _
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NACRO-18 1.36 £AG63 1-78
SEA DUCT: SDOSRS.MAC 16 SEP 86
349 1280 8D PHI RD
3498 H
3499 SCAL R6, TTY
3500 1281 68 36
1501 1383 QUE +
3502 1385 7870 28 20 DB 'xp. #'
3503 1289 23 20
3504 1288 A2 DB OA2B :QUT LOW NIBBLZ OF EXPNUM
1505 JECT BT DB DONE 1 DONE
3506 12380 CO 0107 L3R 7RONPT
1807 ;
3508 ;
3504 ;zuxunnnnntnuntnnn CONPASS ROUTINE tastaspsrsearistkestessszsennsy
i 3530 ; ENTERS FROM LONG BRANCH TABLE
3511 ;
ko 3512 12F0° P8 18 CNPSRD: LDI SECI :RUN ONLY ON SEC = X1
1 3513 12F A7 PLO GPAGE
3514 121w LDN GPAGE
3318 13F4" FAOF ANI 0FR
_k\ 35816 1JF6'  FB 01 XRI 01
Jr 3517 J2F8 QA 0879 LBKZ CMPRIN
3513 1F8 1 INC GPAGE ;SET GPAGE = CYCLES
; 3519 e n LDN GBAGE START ONLY IF CYCLES = (A
315320 2 I TRI OAH
3521 13FF €2 1312 LBZ CNPEWR
1532 1302' B 01 ARI (0BH XOR QAEH} ;READ IF CYCLES = 0B
. 3831 1304°  CA 479 LBNZ CNPRIN
' 1524 :
+ 3825 1307 £} SEX INTPC ;READ THE COMPASS
. 31526 1308 61 0UT GROUP
} 1821 1309 01 DB 01
3528 130" F8 84 LDI CNPSS
31529 139 A7 PLO GPAGE
] 3130 L0 SEX GPAGE
3831 130" 64 1%P CHPASS
592 1308°  CO 0379 LBR CNPRIN ;RETURN 70 13T
1533 ;
35344 312" £l CXPPWR: SEX INTEC ;FIRE UB THE COMPASS
3535 13130 sl QUT GROUP
3536 14 0l 08 01
50 1315 62 OUT CNPASS
3538 1316' %0 08 00
1 1539 1317 ¢0 0879 uBR CNPRTN ;RETURN TO L3T
1 3540 :
1541 H
1542 ;

T it o quiihhahd g v
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¥ACRO-18 3.36 2463 1-1
l SER JUCT: SDOSR9.MAC 16 SEP 36
3543 ;:nnnnnnnnnnnn READ SHITCH ROUTI}{E AkEEKRRRRRRAREARRARARXARKRARKLEERE
3544 : ENTERS FROM LONG BRANCH TABLE
' 3545 ;
31846 :
3547 1314 P8 19 SWRD:  LDI CYCLES 1RUKNS 3VERY SEC.
l 3548 31z PLO GPAGE
1549 1311 » LDN GPAGE ;START ONLY IF CYCLES = 24R
1550 13I8 & IRI 0248
l 3551 1320 a2 32 SWPWR
. AELYS 13220 0l XRI {0248 XOR 025H) +READ OKLY IF CYCLES = 24k
1553 1324"  ¢cA 097¢° LBNZ SWRTH
3554 ;
l 3855 1327 Bl SEX INTPC
35586 1328 6l QUT GROUP
3557 1329 0 28 00
l 3558 1J2A' P8 82 LDI SWSTAT ;INPUT SWITCH STATUS TO
1589 132¢" N7 2L0 GPAGE ; GLOBAL PAGE AT SWSTAT
3564 3 0 SEX GPAGE
l 1561 1338 8A N §uITcH v 3ot} iInsO . Insd | Iasd . Imsd . Iasl .
3562 ;
3563 PR Y) AN SEX INTPC
3564 13300 81 0UT GROUP
I 3565 1331 qe ) ) +TURN OFF 3077CN SW. JRIVE 24R.
1366 33 9 QUT RELAYS
3367 133371 23 0150
' 1568 1334 C0 087 L3R SWRIX (JETURN T0 LBT
3569 ;
3578 PREY AN SWEWR: SEX INTBC
KLY 1338 6t 0UT GROUP JTURN ON B0TTONM SW. JRIVE 2WR.
l 1573 330 28 02
3873 PO ) WY QUT RELAYS
1574 PREY R )] D8 115¢
' 1575 133¢ o 287¢C LBR SWRIN ;RETURN 70 L3T
1578 ;
1877 :
' 3573 ;
1579 JrERRERRRRRLRILRRRIRLILRIRAREANL 4/D CONTROL tatttatrezasseassssatansttaanannsay
3580 ; ENTERS FROM LONG BRANCH TABLE
1881 :
l 1582 :
315883 133F" 78 8 AD: LDI SECI 12UNS ONLY ON SEC = 0
3584 141 N PLO GPAGE
l B85 14 07 LON GPAGE
1586 1343 FAOF ANI OPR :NASK FOR LO BYTE
3587 1343°  cA 087" LBNZ ADRTM ) If X07 = 3, RETURN 70 137
. 1588 1348 P8 B0 LDI ADFLG :A/D FLAG = AC?

— Y
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¥ACRO-18 3.36 2AGE 1-78

SEA DUCT: SDOSRY.XAC 16 SEP 86
3549 134 AT PLO GPAGE
3580 i34 7 DN GPAGE
3591 134" FR AC IRI 0ACH
3592 13ET €2 1367 132 ADGO
ALEY) ; .
159 1351" F8 00 LpI a0 : IF NOT AC, SBT FLAG = 00
3598 1383 91 STR GEBAGE
15%% 135¢'  F8 92 LDI ADSLY : AND CLEAR A/D STORAGE
3597 1356 Al Tu0 GPAGE : LOCATICNS ON GPAGE
1398 1357 © SEX GBAGE
3599 1358"  F3 Q0 LdI 90
3500 1/ N STXD
3801 138" 13 STRD
1802 135 M STID
3603 1350 73 STXD
1604 1358 73 STXD
3608 1% N STXD
16086 130" 73 STXD
a7 131" N STRD
i6d8 1362' 1 §TID
3808 131830 57 STR GPAGE
3610 1364 CO 087F’ LBR ADRTKN ;RETURN T0 L3T
31l 3
1511 1367 F8 19 ADGO:  LDI CYCLES +IP AC, CONTINUE
3813 1369° A7 PLO GPAGE 37 CYCLES NOT = 90,
Ipi4 iy 07 LN GRAGE ; 20 NOT RESET POINTERS
3615 363" A7 INZ 5+10 JIF = 0
1616 136" 73 AD W1 NULPTR ; RESET MUX LIST BOINTER
617 1387 A7 PLO GBAGE
1618 1370°  F8 00 LDI LOW(NUXLST)
1619 iy 9 STR GPAGE
3830 131 0 INC GPAGE ; RESET MEM LIST POINTER
361 1374 F3 s LDI LOW(NENLST)
622 178 5 STR GPAGE
383 377 8 LDl CYCLES
363¢ IRYL A V) PLO GPAGE
1825 0w 0 LON GPAGE
1816 :
1821 13780 fR % SNI 168 ;17 CYCLES » 134,
3638 13700 38 8¢’ BNP S+07% : | BORROW =) DF = ()
3629 1378 FC 49 ADI 00 : CLR DF
3830 1381 CO 0878 LBR ADRTN ; RETURY 70 LBT
3831 :
1831 PR T 1 S A SEX INTEC ;IF CYCLES ¢ 16 :
3633 1385 61 QUT GROUP H SELECT MUX GROUP
3834 1386 01 DB 02 ; CORTROL NUX

- e ettt




-

Wy

}j

- ~—— -

e

1838
3638
3837
1638
3639
3640
3641
3642
3643
3644
3648
3646
3641
3848
3649
3650
3881
3652
3653
3654
3633
1658
3637
3658
3659
3660
1661
3662
3663
1664
3685
3666
3687
3688
3669
3870
3671
3672
3873
3874
3678
1676
N
1678
3679
3680

¥ACRO-18 3.38
SEA DUCT: SDOSRY.MAC 16 SEP 86

38
1389
1388°
1388"
138C
1388
138F°
1390°
139
1392
9y

139¢
1396'
1397
1398’
1398

L9
1398’
138
1A

1A
1A%’
LAY
JEELY
1349
LIALT
L8
13K¢!
1A’
AR
1AF
PRLLN
1381°
1382
1384
1388
1386
1387

F8AD
LY}
0

- A

81
BA
A
63
8é
81
57

78 19

1Y)

N

fF 08
B 087¢

07

Fé

33 A4
o 0878

F§ AL
A7

07

1

(1]

A7

£7

63

14

7}

Al

13

A

F§ AR
Y|

1)

i

Co a7

2462

-1

.
]
.
!
.
‘
.
’
.
'

LDI MUXPTR
?L0 GPAGE

LDN GPAGE

PLO RA

LDI RIGH(MUXLST)

PHI RA
SEX RA
QUT ¥UX
QUT MUX
GLO R4
STR GPAGE

UDI CYCLES
PLO GPAGE
UDN GPAGE
SHI 08H
LBNF ADRTR

LON GPAGE
SHR

BDF §+5
LBR ADRTN

LDI MENPTR
PLO GPAGE

LDN GEAGE

2L0 A

LON RA

PLO GPAGE

SEX GPAGE

INP ADRIS

INC RA

LD RA

?L0 GPAGE

1P ADLO4

INC RA

LDT NEMPTR
PLO GPAGE

GLO RA

STR GPAGE

L3R ADRIN

: WITH ¥UX LIST

: {QUT MUX INCREMENTS RA)

: STORE NUX LIST ADDR
; AT GP = NUXRTR

+IF CYCLES ¢ 9 ¢
; RETVRN 70 LT

I8 CYCLES 2 3

; IETURN 70 L3T ON SVEN CYCLIS
; ON 0DD CYCLES :

; 3EAD A/D AND STORE AT

; GPAGE LOCATION REFSRENCED

: 3 ¥EMLST

: X=GPAGE; &I & BITS 70
+ GPAGE STORAGE

;40 8 BITS T0 NULL LICATION
;S7032 MEM LIST POINTER

; 0N GPAGE AT XEMPTR

;RETURN 70 L3T

aastaeredseatansasdansene TRANSKISSOMETER CONTRQL ttastasartantsititzattantens

TNTERS FRON LONG BRANCE TABLE




RETH!
682
683
3684
3685
113
3887
[T
3689
3890
3691
3692
3683
3694
1698
1696
3697
3698
1699
3700
370l
3702
3703
3704
3708
3706
3707
3708
3708
310
it
m
1l
74
18
3716
n
38
Ype]
3740
11
nn
ny
11U
3735
372

¥ACRO-18 3.36
$3A DUCT: SDOSR9.NAC 16 5EP 86

18
1388'
1380
1388’
1388
13¢1’

1c4
13C6°
e
13¢8’
Lica
13cc

13CE°
13p0’
13!
1303*

1306'
o
18
1309
3
130¢
330D
1308

1380
1382
13gY
1384’
1386
13ET
1388’
132N
Ui

13EF°
13F1"
LF
130
1388
1388
13y
138

£l

78 31
A7

n

FB AC
€2 138F

F8 18

Ly

0

FA OF
301
CA 0882

iy

a7

B 03
(1 0882

bl
02
87
04
F§ 51
A
F8 00
81

F8 A8

Y

Y]

F8 00

n

87

L

EEN S
0 2882’

£8 19

LY

07

B 02
cx 1JeF
b1

01

67

PAGE

1-80

TR:

TRCY02:

SEX IRTR2C (TR FLAG = AC?
LDI TRFLG
PLO GPAGE
LDN GBAGE
TRI OACH :1F = AC, GO TO TRCYO02
LBZ TRCYOZ
;IF NOT = AC:
LDI SEC!
PLO GPAGE ; SEC =12
LN GPAGE
ANI OFH
IRI 01 ; IF SEC BOT = 11
LBNZ TRRTN ; RETURN 70 L3T
INC GPAGE ; CYCLES = 03 7
LDN G2AGE
IRI 038 ; IF CYCLES NOT = O3

LBEZ TRRTN ; RETURN 70 L3I

QUT GROUP ' SELECT RELAYS SROUP
8 02

Q0UT RELAYS

2B 044 ;
L3I TREPLG

PLO GPAGE :
LI 00

$TR GPAGE

TRANSNISSONTER ZWR OFF

SET TRELG = ¢

CLEAR TRANSNISSONETER
A/D LOCATIONS ON GPAGE

LT ADTOL4 :
L0 GPAGE ;
§BX GPAGE

il 00

STXD

GLO GPAGE

SMI ADT1H8

3DF §-06H

L3R TRRIX : RETURN 10 LaT

LDI CYCLIS (CYCLES = 32

PLO GPAGE

LDN GPAGE

XRI 028

LBNZ TRCYDY : IF §0? = 3, GO 70 TRCYDY
U GROUP P IF =

08 02 :
OUT RELAYS

SELECT RELAYS GROUP
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SEA DUCT: SDQSRI.MAC 16 SEP 8§
n 128 i
3728 L3RC’ CO 0882

3129

3130 L3FF' PR 1S
3Nl 400 W
3132 1403 6t
73 14040 02
37134 1405° 82
ms 408" 1

3136 1407"  CO 088¢’
m

FIRY 140" PR OF
BVRY] 140¢" Ch g

4 1408" 61
il 140 02
4 i 8l
314) W m
3144 JCES AN ¥/
3748 i on

3746 415 Co 0882
n

148 PESS R - I
3749 1414"  Ch 0882

330 5 Y
341 ' n
192 1418 TAOF
3783 Wit
37184 1423 s W
3753 iqast 30 A
3736 YR
1187 1428 PR
3758 4290 FC 93
1789 14130 W7
1760 ¢ il
1781 4 6l
3783 Mt 0
3783 LYY A A
1764 1430 63
1785 431 60
3766 1427 6
3187 iy 8l
3768 144" 6l
3769 s m
Im 1436’ &2
M 1431 0
m 1438 €O 088

PAGE

TRCTLT:

28 1040 :
LBR TRRIN ;

IR (028 308 178}
BRZ TRCY1S

QU7 GROUP

D8 028

00T ¥Ux

08 128

LBR TRRIX

TRCTI8: RRI (178 ROR 14)

TR

L3RZ TRCYLS
Q0T GROU?
08 028

0UT NUX

08 T8

QUT MUY

0B 728

L3R IRRTX

IRI {188 ROR 133}
LBRL TRRTN

JEC GPAGE

LO¥ GPAGE

ART QPR

BNL §+06

LDI ADTORS

3k §+06

JON GPAGE

- S

ADI (AD1E81-028
2L GPAGE
SE% INTEC
QuT GROUP
BN

SE1 GPAGE
TP ADHIR
IRR

18P ADLO4
SEX INTRC
00T GROU?
o8 a2

ouT MUY
D3 09

L3R TRRTY

TRANSMISSOMETER 2WR 0
RETURN 70 LT

;CYCLES =
IF=1N
SELECT NUX GRQUP
[ R(X)= INTEC)

A/D = PR 0N
¥UX = TRANSNISSOMETER
3ETURK 70 48T

172;1F X0 60 T0 TRCYiB

sCYCLES = 197
: IF NOT, GO T0 TRCYLS
; IF CYCLEs = 18

; SELECT MUX GROUP
; A/D = START CHVRT
: NUX = TRANGMISSOMETER
H 4/0 = PWR 0N
: 50 70 LBT
(CYCLES = 1982
¢ IF NOT RETURN 70 487
HBCEEI S B $2T Go-» SEC:
: LOOK AT SECL
; IF 0, STORE A/D AT G =

;17 SECI1 NOT = 0; LOAD SEC.
v SEC, ¢ 3
; STORE A/D BI 8 BITS AT

; GP= 2(SECL) + ADTIHG - 03

: STORE A/D LO 4 3175 AT

; §P= 2{SEC1) *+ ADTIE® - D13
;SELECT MUX GROU?

' A/D = ON

; XUX = PERDULUN 1

;RETURK 70 48T

ADT08E, ADTOL4



N3
M
mns
s
m
I
RVRE)
3780
38l
3181
3783
3784
3785
3786
n
1788
3788
1790
391
3192
3793
3794
3795
3796
a9
3798
3799
1800
1801
802
1803
1804
1805
3806
3807
3808
3809
3810
1399
81
1813
U
1815
1816
81
18
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1438’
1430'

3

1438
1441"

1444’
1446'
e
1448'
144n'

1440°
1448’
1448
450"
1452
1453
1455'

1458"
1457
1458
1459'
1458
15C’
1458

ise
1460°
1461

1462'
1464"
1465°
1466’
1467
1468°
1468’

P8 19
A7

a7

3 27
Ca 0885'

F8 18

A7

"

FA OF
€3 145F

Bl
61
3
i 3]
A7
F8 00
57

El
61
20
F8 8l
Y
F8 00
57

il
61
n

na
LY
2
14
4]
£l
57
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P

DCER:

PDCLR:

ACUCLR:

PDSTR:

LDI CYCLES
PLO GPAGE
LDY GPAGE
IR 278
LBHZ PDRTY

LDI sECY
PLO GPAGE
LDN GPAGE
ANI OFX
LBNZ PDSTR

SEX INTRC

0UT GROUP

B 02

DI PDSTAT
BLD GPAGE

LDI 00

STR GPAGE

SEX INTPC

QUT GROUP

DB 00

LDT ACSTAT
PLO GPAGE

wDl 00

STR GPAGE

SEX I8TPC
0UT GROUR
28 02

LDI BDSTAT
L0 GPAGE

SEX STACK

INP RELAYS
SEX GPAGE

R

§TR GPAGE

taseassatenasesnsst RELAY POD AND ACOUSTIC LINK CHECR tsrtstatazatanzaass
teat RUNS EACH SEC. ON CYCLE = 27R st

:RUN ONLY OM CYCLE 278 39 dec. (Last cyele)

:RETURN 70 LBT IF CYCLE XOT = 273

:1F Sec = n0, reset BDSTAT, ACSTAT

; If SEC. not = 00, GO TQ PDSTR

: SET RELAY GROUP
: GROUP 2
:CLEAR POD STATUS (Sec.=nd)

; SET GROUR 0

:CLEAR ACOUSTIC STATUS {Sec.=n$)

:CHECK RELAY P0DS FOR ACTIVE RELAYS
: SET RELAY GROUP
; GROUP 2

;Input PuD STATUS

:0R with existing data
;store in PDSTAT on GPAGE

RN
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3819
3820
3l
na
3823
13U
1828
3826
n
3828
3829
1830
ELE)
3831
33
LAY
1835
1838
837
RLRY
1Y
3840
3341
3843
3843
3844
3845
Ja4e
Y
3848

- 3849

850
3351
3882
3883
3854
REEL
3856
1897
3838
3389
31860
3861
1362
3863
1864
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1468°
1468’
146C

146D’
1468
1470°
i
e
un
un'

1475

1478
478
1478°
e
4ie’

481"
1483
1484'
1486°
1487
1488’
1480

148D°
148F°
1490°
1491
1493
1498°
1498°
149

Bl
61
00

F8 81
Al
E2
14
g
Fl
57

0 0885°

F8 B3
Y
07

€2 usC’

8 00

57

Fe 18
Iy

07

FB 09
Ch LML

7819
Iy

n

FB3 18

€2 145¢’
ny
na
0 AL

PAGE
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ACSTR: SEX INTBC ;CHECK ACOUSTIC LINK FOR ACTIVE INPUT
QUT GROUP ; SET GROUP 0
DB 00
LDI ACSTAT
PLO GPAGE
SEX STACK ;INPUT ACOUSTIC LINK
NP PING
SEX GPAGE
R ;0R W/ 2XISTING DATA
STR GPAGE :STORE IK ACSTAT ON GPAGE
L3R PORTN ;RETURN TO LBT

'
;
AR ARAtARSRARRRRRIRRRERARRAKARR RELD BEADIKG stkkkcRRRRRERRRASRRIRARRRAREERERS

EXTERS FRON LONG BRANCE TABLE

3DGCEK: LDI HDGFLG ;CHECK HDG FLAG STATUS:

?LO GPAGE : AC = TURN ON HEADING INDICATOR ?WR

LDK GBAGE ; { USED BY SEQUENCER FOR FAST READ
ZRT OACH ; DURING ROTATION |

LBZ #DG13

¢ ZLSE = TURN ON PR AT CYC=13 (SEC = x
; READ XYZ AT CYC=1C AND TURN OfF
: SET X¥I §L6 = 00

3
iR

i1 00 :Force ADG Flag = 30

STR GPAGE

uDI SECY :3un Slow only on Sec =%
PLO GBAGE

LDN GPAGE

XRI 094

UBNZ BDGXT

ADGSLO: LDI CYCLES ;Check cycle
PLO GBAGE
UDN GBAGE
XRI 138
LBZ EDG1B ¢ If CYC = iB go to #DGI3
IRI {138 X0R 1CH)
B2 HDG1C : If CYC = 1C go to 3DGIC
3R HDGAT : If not 1B or 1C return to LBT




3865
1866
3367
858
3869
3870
ATYHY
38
REYKi
RN
878
REVL
nn
1878
879
3880
881
1382
138]
3884
3885
3886
387
1888
3889
1390
3891
1391
3893
3894
139§
1896
1897
3898
1899
3300
1501
3902
3303
1904
1908
3906
1307
1908
1909
1910
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45!
1490°
1498°
1491
14A0'
L

14ag

14A5°
LAY

1449’
4
14a8°
A
1440’
14ag'

1481
1432’
1433
1484’
YLD

1436’
1488’

1488°
1438°
148C°
148D°
14BE°
1489
14ce’

14€2°
et
14C5
14ce’

9
61
n
87
4
€0 o8ss’

Y]

68 86
1481

El
61
02
87
01
€0 l4a1

Zl
61
0l
63

00

68 Ca
0008

64
0
¢4
9]
P}
8A
L1 Y

F8 85
Y
4]
6C

PAGE
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aDG13:

206XT:

a061¢:

’

.
'

BDGIN::

IDGAGN:

SEX INTEC
QUT GROUP
DB 02

QUT RELAIS
18 1019
LER BDGRTN

SEX STACK
SCAL R6, HDGIN

SEX INTEC
QUT GROUP
DB 02
QUT RELAYS
DB 01Q
L3R HDGXT

SEX INTRC

0UT GROUE

28 3

OUT HLATCH

28 00

ALDI RA 00088

OUT HSEIFT
8 {0

1)

P

JEC RA

GLO A

3XZ BDGAGH

LDI BDG
PLO GPAGE
SEX GBAGE
INP EEADNG

:SET GROUP 02

+TURN ON HEADING INDICATOR PWR

;READ IN THE HEADING

1SET GROUP 02

;TURN OFF HEADING INDICATOR PWR

;%*t SUBROUTINE - INPUT HEADING ts»

;LATCE DATA IN ENCODER
' YULL DATA
sSHIFT IN DATA 70 I/0 3QARD

;SEND SHIFT PULSE

;SMALL DELAY

+ANOTRER SRIFT BULSE?

+ INPUT HEADING

i ** CALLED 3Y TBIS 3QUTIND AND £X7. SEQUENCEIR ROTATION ROUTING =t



3911
3912
3813
3914
1915
3916
T
3918
3819
3920
9L
3922
ELP3 ]
3924
3935
3926
ny
3928
3329
3930
3931
3932
ELRX
3844
1938
3936
937
193
3939
3340
1941
3342
LT H]
3944
3945
3946
14
3948
1949
3959
3951
1952
3983
3954
1988
3956

. -~ - .

¥ACRO-18 3.36
SEA OUCT: SDOSRY.NAC

e

14C8’

1488
14cc!
14CD'
i4ce’
14D0"
1402'
1403
1404’
1406°
1408’
1409’
140N
1408°
1400
1400’
1408’
s
4EL
SRR
LE
148’

1488"
JEY
LEN
i4ed
14ED’
14EE"
148F’
L4F0°
BRIk
ey

Ry
1478
e
14F8’

22

68

PAGE  1-85

16 327 86

%6

SEX STACK
SRET RS

]
]
.
]
'

BULCEK: LDI PULFLG
PLO GBAGE
LDN GPAGE
IRT 0ACH
BNZ PSETO0
INC GPAGE
LON GPAGE
32 PSET0M
S¥I 01
STR GPAGE
SEX INTBC
QUT GROUP
25 12
INC GPAGE
SEX GPAGE
LDN GPAGE
ANT 0TQ
ORI 1000
STR GPAGE
QUT RELAYS
LBR PULXT

PSET00: SEX INTRC
0UT GROUP
380
LDI PULNUM
L0 GPAGE
SEX GPAGE
uDN GPAGE
AL 0779
STR GPAGE
OUT RELAYS

DEC GPAGE
LDI 0FFH

SEX GPAGE
STD

ckaNdaRARSRLARRRARREERRRE QRLAY DRIVER ?ULSE ROUTI:}E ttrxkeaRREEERRRARARKRARARS

+Pulse fiag = AC

:1f not, set to 30

: SET GBAGE = PULCNT
;DECRENERT THE PULSE COUNTER
¢ AND STORE IT

;SET RELAYS GROUP

i¥ask Relay ¢
; Set Relay Data 3it = 0N

: Turn on the Relay driver
+IXIT THE ROUTINE

:SET RELAYS GROU?

;5et Relay Data 3it = QFF
:Turn Off the Relay Driver

:SET GPAGE = PULNUN

;5et PULNUN = fF (FF IS NOT USED!
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58X DUCT: SDOSRY.MAC 16 SZP 86

1987 14F9'  F8 00 LDI 00

3958 e’ 13 STXD ;Set PULCRT = 00

1959 et w7 STR GPAGE ;Set PULFLG = GO

3960 147D"  CO 2888’ PULYT: LBR PULRTN ;SXIT THE ROUTINE

3961 ;

3962 ;

3963 cRRRBBRRRRRRRRRBRRRRRRRRARRIL READ XYZ P0SITION titezesntannzatesttassasdansess
3984 ; ENTERS FROM LONG 3RANCR TABLZ

3365 ;

1966 1500" 73 34 XY2CHR: LDI XYZFLG ;CIECK XYZ FLAG STATUS

3967 1502° A7 PLO GPAGE + AC = TURN ON 0PTO INTERRUZTIR 2WR

3963 150" 07 LDN GPAGE ; ( USED BY SBQUENCER FOR FAST READ
3963 1504" 7B AC IRI OACE ; DURING XYZ POSITIONING!

I 1506" €2 152%' L3Z XYLOX + ELSE = TURN ON PWR AT CYC=24 (5:iC = 39
M ; H READ XYZ AT CYC=25 AND TURN OFF PWR
1972 : ; SET XYZ FLG = 00

3913 ; ;reelll NOTE:

19 : ¢ sxs2 CYCLE 25 CURRENTLY NUST LEAVE PWR OX
3975 : : JUE 70 ADWR. BUG ttrazttestssexassasassas
3976 :

m 1509' 73 30 uDI 00 FCRCE XYZFLG = 00

N8 1508 57 STR GPAGE

3379 150C 78 18 uDI SECI ;CIECK FOR SEC = x9

1380 1508° A7 PLO GPAGE

1981 D) A LDN GPAGE

3982 1510" 73 3§ IRI 09R

3383 i5123° (A 1822 LBNZ ZY2XT JIF N0T = x9, ZXIT

1984 1518' P8 19 LDI CYCLES

3985 15177 A7 PLO G2AGE

1986 518 07 LON GPAGE

3987 1519' FB U IRI 248

1988 1518 €2 1528 LBZ XYZON

3989 151" 1801 IRI {248 XOR 25H)

3990 150" 32 2C° 37 V21N

3991 1522'  CO 088E’ 1Y237:  LBR XYZRTY

3992 ;

3% a8 il XYZ0N: SEX IXTPC

1994 1526 61 0UT GROUP

3998 1521 02 b)Y

3996 1528' &7 0UT RRLAYS

1997 IEYS R { 0B 1149 ;TURY QX OPTO INTESRRUPTER #WR

1998 1522 30 3R RY2X?

3999 ;

4000 1520 &1 TYZIN: SEX INTBC

4001 150" 61 QUT GRQUP

4002 1528° 00 08 00
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i
i
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i
i
I
1
i
i
1

4003
4004
4005
4006
{007
{d08
4009
4010
$011
4052
4013
4014
4013
40i6
17
4013
4019
4020
4011
5023
4023
4034
4025
4028
$027
4028
4029
4030
4031
4032
4033
4034
4038
4036
W3
033
4019
040
134l
1042
{043
4344
4045
{046
{4
4048
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1538
1830
1532
1833
1534
1536"
1537
1838

1539
153
1535
53¢
153"

1338

1540
1542°
Y
1848
1548
1547
1548
1549’
154N
1548’
154¢"
1548
IS
1959

1881
1353
[$11%

1586
1587"

1858"
1554°

g1
8 93
LY
83
PR 0F
§1
11
¢

il
bl
02
81
s

8>
[ =)

S

0

8 06

R

101
57

£

b8 86
3198’

Ty

16 SZP 86

PAGE

1-87

SEX GPAGE
LDI XBQs
LY GRAGE
e X

AT (P
STR GPAGE
INC GPAGE
E YL

SEX INIRC
OUT GROUP
DB 02

00T RELAYS
98 1140

;INPUT X POSITION
tMASK UNUSED 3ITS

+GPAGE =) YX POSITION

;TURN OFF QPTO INTERRUPTER P¥R

; 7Rtd NOTE M1l BWR I3 XEPT ON -- DUR T0 ADWR. 3UG txs

B8R XY2XT

PTERU:  LQT GRPSAV
240 32463
I e
STR GPAGE
SEX GPAGE
0UT GROUP
SEX ¢
0UT RELAYS
08 100Q
DEC GPAGE
10T UARTS
STR GPAGE
SEX GPAGE
QuT GROU?

LT PLEVEL
PLO GPAGE
LI 0

STR GPAGE

SEX STACK
SCAL Ré, DRLAYZ

cRigeRARARRRAARRARARALALITAILLY ?Ass THRU MDDE teisstaNLARRARLRLIILALIRXNSARAR AN

;PER P LO0P 2

i STORE NEW I/0 GROUP

J20¥ER U L3022

sRESET UART I/0 GROU?

;SET PASS LEVIL = 0

(WAIT FOR LOOP 2 POWER T0 SETTLE
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$%A JUCT: SDOSRY.MAC 1§ SEP 86
4043

4050 135C" &8 86 %
{051 1358 0198’ +
4082

4053 1560" 68 86 +
{054 1562°  0198° +
4055

{056 1564" E2

{087 1865 aC

4058 i366' F8 7R

4053 1568" A7

4060 1569’ F8 23

4061 13680 97

4062

4063 156C" 68 86 +
4064 1568"  167D0° +
1085 157 R

4068 511 6B

4067 131" ¥

{068 1873

1069 3730 Fh Y6

4079 STronw

4071 15797 8A

273 15 36 3y

1073

§374 YIS I

4075 S0

1378 1577 0

AN 15800 8A

1073 381 AATE

4079 1383 97

4080 58 BB

§081 1586" €2 00AB"

4082 1 LR B

4983 T R

4034 1588 2

4038

1086 (5 68 36 +
Y 1591"  1870° '
4088

4089

4090 1593 6D

409 1394 F6

4092 1595 €J 1588'

4093 (898 r 08

4094 1594 €2 163E

PP

RADDR2:

DAl:

’

{3ER3:

PMODEX:

JAl:

SCAL R6, DELAYY ; ABD UARTS 70 CLEAR 3REAR

SCAL 6, DELAY2

SEX STACR
NP DATAY
LDI IOLOC
PLO GPAGE
wr ¢

STR GPAGE

SCAL R§, INTLRY

SEX STACK
INp STATY
SER

3NF DA3
ANI 06E
32 REEP]
INP DATAL
3R M2

LDI i0LacC
PLO GPAGE
SEX GPAGE
3P OATAL
ANT 778

STR GPAGE
I 'Y

LBZ IOERR

:CLEAR ANY DATA FROK L00P 2 ‘

ENIT ‘4 0N LOOP 1

;CHECK FOR DAL

:0A1?

;IF NOT GO TO DA2

:IF DAL, MAST AND CHECX 23,02

:CLIAR 3AD DATA

MASK XSB

ST

KRT ('%" XOR ' ;IS ITN?

L37 2¥Q08
SEX STACK

SCAL %6, XNTLP?

IRP STAT2
Sak

LBDF DA2YBS

IRT 088

LBZ PASSBR

:0A2 7

;IF YOT, CHECK ES LOOP 2
+IF £§ LOOP 32,

: G0 TO PASS BREAR
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SZA DUCT: §DQ5RY.YMAC

4093
4096
4097
4098
4099
4100
4101
4102
4103
4104
4105
{108
4107
4108
4109
{110
il
412
il

§lid
1L
§ii6
il

{113
1318
4120
§idl
§idl

4143

4124
4135
{126
1
4.a8
{ia8
4130
13
4131
4133
81
i35
4136
iy
4138
4139
4140

16 SEP 36

-1 A
157" 8D

15M0" 76

iSALT €3 1588
EA¢T TR 08
(546 T2 183
159" 1c

i%Ad" 3¢

1508" 78 03
15AD" A 159F
1580" &2

1581 68 36
1583"  03F0°
1585 €O 1870°
1988"  Fa 06
1584 Ch 183E
158D F8 Q0
33 X

15060 A

il T rE
IR R ¥

15¢4" 27

158" 6

BCET fA

iy
1303 713
15¢8" Q2
e 2

15CF" 63

100" FA X

(3020 A4
188" 02
(806 73

1807 (B 18CE’
Sn w

1808" 62

) [

150" 7€ 00
5P Q0 159
e

15E)" 68

PAGE

-89

DAZNOR:

DA3YES:

NOTETX:

T2

BR DAl

INP STAT]
SER

LBDF DA2YES
IRI 08

LBZ PASSBR
INC &C

GHI RC

XRI 02

LBN2 DAZMOR
SEX STACK
SCAL R6, TSRE?

LR DAl

ANT 263
L3NT PASSBR
W1
PHI 3C
PL0 RC
L1 I0LJC
?L0 GZAGE
SEX GPAGE
INF DATAZ
ANI 773
STR GPAGE
1RI 8
LBL N2

SEX STACK
1P STATL
ART oCH
2382 I0ERR
LY STACK
SEL

L3NF NOTETX
SEX GPAGE
QUT DATAL
JEC GPAGE
ADI 00

LBR DAJNOR

SEX STACK
INP STATI

T

IF ¥QT GO 70 DAl

;DA2?

:IF 30T, CHECR E§ LOOP 2
:IF ES LOOP 2,

: G0 T0 2ASS BREAR
+IF NOT, INC TIME QUT L0OP

iIF NOT 512 LOOPS (3 CHAR!,
1LOOK TOR MCRE DATA 0N Z

;IF 512, @AIT FOR TSRE AND

; G0 T0 DAl
JMASK FOR FE, BE
IF FZOR PE, GO 70 2ASS 3REAR

737 OJATA IS OX, INPUT GATA

: N L00R 2 20 3/0 LOCTION

AASK ¥SB

Dhd -moom
,AS PUE-Ye:

IF STX, ADD A ZROMPT

;IF DATA LOOP 2 IS NOT ETX:
+CBECK FE, PZ ON LOQP L

13235CF 17 IRROR

;WAIT TOR THRE LQOP 1

;IN L00P 2 - OUT LoC? I

;CLEAR OF
;60 TO DAZNOR

IF JATA LOGP 2 = 3TX:
:C4ECK FE, PS ON LOOP I



9

{141
{142
§14)
4144
4145
4146
14
{148
4149
4180
4151
4182
{183
{184
4183
4156
197
4158
4159
4180
{161
4162
4183
4164

gern

4403

4166

4187
1188
4169
170
§iT
{in
in
4N
818
4178

[N
L PY]

i
4179
4180
§i81
4182
§18]
{184
{185
4186

¥ACR0-13 1.36
SEA DUCT: SDOSRY.MAC 16 SEP 86

158¢°
136"
1589
15E8"
18£8’
158D
1528
15EF"
1870°
15F2
L3FY
15F¢'
15p6*
15F9"
158N’
15F3"
15FD"
15F8'
15FF"
1600°
1602

1603
1605°
807"

600"

1808"
180D"
160F°
161¢'
K3
81y
1615
1616"
1618’
1619’
1618'
161"

181F°
162

fa 0c
CA 00aB’
02

FE
LR
£

62

i\

FC %0
£

63

FA 0C
Ca 00as’
02

FE

L RN
31

62

a1

7C 00
£l

63 36
02F0°
€0 1570

2

63 86
022"
30
1612"
LY
1564°
1
1638
58
1658’
44

€0 1588’

£8 02
A

PAGE

1-30

TMIETX:

PMODE:

PINC:

AL 0CE

L3N T0ERR  ;BRANCH IP ZRROR

LON STACK

SEL ;WAIT FOR TERE LOOP 1
BNP BNT2

SEX BC

QUT DATAL ;QUTPUT PRONPT CHAR. ON 0O !
DB PNTCER ,

ADI 00H :CLEAR DF

SEX STACK

INP STATL ;CHECK 72, PE CY L0OP 1
ANI 0CH

LONL T0ERR  ;BRANCH IF ERROR

LDN STACK

$BL ;WAIT FOR THRE LOOP 1
BNF NTETX

SEX GPAGE

0UT DATAL ;18 LOOP 2 -) OUT LOOP 1
DEC GPAGE

ADI 30 ;CLEAR DF

SEX STACK

SCAT 26, TSRE? ;WAIT-ZSREL AND CLEAR ECHO !

L3R DAL 160 70 DAl

SEX STACR

SCAL %6, ITB  ;PNODE ZXNTERED WEEY LOOP 1 = '¥'
0B 'p

D PIXC ;0PEN THE NEXT LOWER LEVEL
28 'R

D¥ RADDR2 ;READDRESS THE CURRENT LEVEL
AN

J¥ PASSBR ;SEND 3REAR CX LOOP 3

3y

O PDEC ;OROP THE LOWEST LEVEL

0B DONE

LBR PNODEX

LD PLEVEL ; INCRENENT PASS LEVEL
PLO GPAGE




4187
4188
4189
4190
4291
§192
4193
4194
§195
4196
419
{198
4198
4200
1201
{10
4203
4304
4305
4306
4207
4208
4309
4210
i1l
4313
4213
4334
4315
4216
{117
4218
4219
4220
133l
4323
{223
{224
4225
4226
12
4228
4229
230
LEN

LFRY]

¥ACRO-13 3.38
SEA DUCT: SDOSR9.MAC 16 SEP 86

1822'
1623
162%°
1626"
1628°
1629°
1628°
163C’

1620
1638
1631
1633
1634
1636°

1637°
163%
1538"

1638
1643"
1641
L84

1644'
1646’
1647
1648
1648
1648"
164C°
1640°
164"
1647
650"
1651
1683
1654°
1658°

1688°

0
¢ ol
57
P8 FE
1Y
7828
87
£

88 86
1670°
8 FE
Y]
F8 80
Y

08 6
1670
o 139y

<>
[

-1 oo

<
=1

WY eay ew u3

-3 oo

8 A
Al
R
51

£7

bl

g3

87

00

N

g

78 06
87

6l

¢0 0107

78 02

BAGE

-+

i-91

’

PASSBR:

PREC:

DN GPAGE

ADT 01H

STR GPAGE

LDT 10LOC

PLO GPAGE

LDI '¥'

STR GPAGE

SEX STACK

SCAL R6, XMTLE2

u01 I0L0C

PLO GPAGE

LI 'y

STR GPAGE

SCAL R6, INTLP2

LBR DAQ

LDI PLEVEL CLIAR PASS LEVEL

?L0 GPAGE

LDI 00

STR GPAGE

SBX STACK i

SCAL R6, XMTBRI  ;3RZAK LGOP 1 (NGT JSED WITH L(O32
; *WR CONTROL SYSTEM)

LT GRESAV

L0 GPAGE

Q10

STR GPAGE

SEX GPAGB

0UT GROUP

SEX 2C

QUT RELAYS ;uG0P2 PONER OFF

D3 00

DEC GPAGE ;RESIT UART GROU?

SEX GPAGE

LDI UARTS

STR GPAGE

QUT GROU?

L3R PROMPT +ZXIT PASS THRU MODE 70 PROMPT

LDI PLEVEL




dACRO-13 1.36 PAGE  1-92
SEA DUCT: SDOSRS.MAC 16 SEP §6

4233 1654 A7 PLO GPAGE
§234 1658 07 LON GBAGE
4235 165C'  fB 01 IRI 01 118 7 LEVEL 01 ?
4236 1658' CO 1638’ LBR PASSBR ; IF 50, BREAK LOOP 2
23 1661' 07 LDK GPAGE
4238 1682' FF 01 SNI 01 ; IF NOT, DECREMENT PASS LEVEL
4239 1664 87 STR GPAGE
4240 1665' T8 FE LDI I0LOC
§241 1667 A7 PLO GPAGE
4242 1668' 78 29 LD 'Y :QUTBUT % ON LOOP 2
§243 1664 97 . STR GPAGE
4244 1663' 22 SEX STACK
4245 SCAL R6, XNTL22
4246 166C' 68 86 +
4247 166E' 167D’ +
4248 1670' F3 FE LDI I0LOC
4249 1672° AT PLY GPAGE :QUTPUT X ON LOCP 2
4250 167" F3 5§ - Lpr 'y’
4251 1675 817 STR GPAGE
§282 SCAL R6, XMTLPZ
4283 1876" 68 86 +
4254 1678 187} ‘
§25% 1674 €2 1593 LBR DAZ 160 70 DA2
4256 ;
4237 ;
4258 stteanitaesteasnnniseneat QNIT [O0P 2 rrststsrasttrsnatttetniaintitnis
§259 ;
4260 1670 P8 PR INTLRP2: LDI Z0LOC
§251 877 AT 3L0 GPAGE
4262 680" 7 SEX GPAGE
4263 981" RO LDX
4264 1582' Ad PLO RA ;ALSO BUT IT IN RA

A $265 1683 &4 QUT DATA2 :OUTPUT CAARACTER L00P 2
4266 1684 27 DEC GPAGE
4267 1688 22 SEX STACK
4268 i686' INB DATAY ;CLEAR DA
4269 1687' 6D WAITS: INP STAT2
4270 1088 #A QD ANT 0COH ;MAST TOR THRE & TSRE
4271 188 13 Q0 {RI 0COE
4271 168C" A 87 BRZ WAITE
§2713 SCAL R6, DELAYZ ;2 BIT DELAY

‘1} 4274 168" 68 86 +
4215 1690' 0198’ +
4276 1692 E7 SEX GPAGE
an 169"  6C IXP DATA2 ; INPUT ECHOED CHAR
4278 , 164 PR ¥ ANI 07FH 1NASK KSB

r




-

-

4279
4280
281
4282
{281
4284
428§
1288
3287
4288
4289
4290
4291
4392
29
4234
1298
4296
29
4298
4298
4300
§301
4302
4303
4304
4308
4306
130
4308
{309
410
43l
$312
4313
314
4315
{114
430
4318
4319
4320
4331
{332
23
41U

¥ACRO-1§ 3.36
SEA DUCT: SDOSRY.MAC

1696"
1687"
1698’
1899'
165¢”

169D

698"
16l
1842°
16a4'
645"
It
16A7"
16A8°
1648’
16A"
16AC
18AD’
LBAF
1680°

881’

o
10
1704
170"
1708
1700
e
198’
iy
112

§1
8a
Fl
A i6
£

88 96

78 0A

31

0000
1060
0000
0000
0000
0000
00090
0202
0302
1312

BAGE  1-93
18 SE? 86

STR GPAGE
GLO 3A
iR

3B LBNZ PASSER
SEX STACK
SRET R6

.
'
l
.
+
?
.

INTBR2: LDI GRPSAV
PLO GPAGE
LDI UARTS
STR GPAGE
SEX GPAGE
0UT GROUP
SEX PC
QUT CNTRL2
08 (408 OR
uDI BR2CNT
PLO GPAGE
LDI 0AH
STR GPAGE
SEX STACT
SRET R6

.
t
.
'
1]

sgtastagbRtRpE Rt ARARRERRRRAARRRRRARARIRRERRRRARRRRRRESRERRAAETIRERARRRRRRRLAL

¢

;COMPARE WITH XMIT CHAR

i3REAK IF EICHO WAS BAD

{ BREAR LOOP 2)

skEkkbRRRRRRAERRBRARRRREREL XHIT“Z tittxkesaRRRARRNRRERSLRRARRAL2RALERARRESRAR

;SELECT UMRT I/0 GROUP
; AND STORE QN GuLOBAL PAGE

y3REAR L00P 2

FORNTL!

104 = 250 2§zC.

0RG (HEL? + 7003
:+ NUT AND A/D CONTROL

'

¥UXLST: D% 00008
¥ 20008
¥ 00008
D¥ 0000
DW 00008
¥ 00008
D¥ 0000H
oW 02028
O¥ 03028
DW 12128

;CYCLE 00
(CYCLE U
;CYCLE 32
:CYCLE 03
CICLE 04
1CYCLE 05
;CYCLE 06
:CYCLE 07
;CYCLE 08
;CYCLE 09

(10 INTERRUPT CYCLES)

A/D QOFF XU% PITCH
AD 0N XUX PITCH
A/D START 2ULSE,XUX PITCH
AD 0N ¥UX ROLL




\
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4325 1714 1312 oW 13128 :CYCLE 0A A/D START BULSE,XUX ROLL
418 1716 2222 D¥ 22228 ;CYCLE 0B A/DOX XUX uP BAT
$327 1718 2322 D¥ 23228 ;CYCLE 0C A/D START PULSE ¥URX 2P 3A7
4328 7 123 D¥ 232k {CYCLE 0D A/D ON MUX SYSBAT
§329 171 31332 oV 33328 ;CYCLE OF A/D START PULSE MUX SYSBAT
4330 ITIE 4241 DV 42428 :CYCLE OF A/D OX NUX A/D GXD
{331 720" 4342 DW 43428 1CYCLE 10 A/D START PLUSE MUX A/D GND
43132 17220 %282 DV 52528 CYCLE 11 A/D O NUX A/D REF
4333 1734 5382 OW 53528 +CYCLE 13 4/D START PULSE MUX A/D REF
4334 1726 8281 OV 62628 (CYCLE 13 A/D OX ¥UX A/D +5V
§335 1128 8362 ¥ 63628 ;CYCLE 14 A/D START PULSE MUX A/D +3V
4336 T N D¥ 70708 (CYCLE 18 A/D OFF MUX TRANSNISSCMETZR
{137 ;
438 ;
$339 ORG (HELP + 730H)
§340 : ; A/D STORAGE LOCATIONS
{341 ;
4342 17900 8% MEMLST: DB PITCE <+PITCH (PENDULUN 1}
4343 1781"  AF DB (XULL}
$344 17820 % 08 ROLL ;R0LL  (PENDULUNM 2)
$343 1783 AF 38 (RULL)
{346 184" 8B DB BATTUP ;uP SATTERY j
4347 1788 AF 08 (XULL)
$348 78 8¢ DB 3ATTSY ;87 BATTERY
§14¢ 1187 AR DB (NULL) N i
4350 2788 8D DB ADGHS ;GND d1 § BITS
4351 178%"  3E D3 ADGL4 GND LOW 4 BI7S
4352 118 3F 0B ADRHS ;REF RI 8§ BITS
4353 2788 90 0B ADRLY R8F LOW 4 BITS
4354 73¢9l DB ADSHR 43V 41 8 3ITS
4355 173 92 DB ADSLS ;48V LOW 4 3ITS
4156 H
4397 :
4353 ;ltlllll!tlltttlltttttlliltkltltltttktlltttlttlttlltlltil!ttilttlxnt:tltnx
4359 :
1360 ;
4361 ;
$382 ;
4363 :
4164 END
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¥ACR0-18 3.36
$EA DUCT: SDOSRY.NMAC
¥ACROS:

{49 3K1 CALL
DADI  DBEZ  DSAV
B3 ERIT  GEC
RLDI  RLEA RNX
sp¥2  SRET  STH
SYNBOLS:

ACSTAT 0081  ACSTR
ADSHS 0091  ADSL4
ADFLG  00B0  ADGES
ADEIS 0003 ADLO4
ADRTY  087F'  ADTOES
ADTILA 0036  ADT2HE
ADT3LS 009K ADT4ES
ADTSL4 QO9E  ADT6ES
ADTTLA 00A2  ADTSER
ADTYL4 QOA6  AGAIN
3100 Q01A  ARFLG
ASTR 000 ASTRAI
alcEx 0881 ATELG
3ANGGR O14F"  BATL
3ATTSY 008C  BATIUR
RIST O01IA" BR2
3RRTA 0873 BRCEK
30PPER 5800 BUFEG
¢axl JcAp CERIO
CLRAR  0924"  CLRBUF
CHBARE  C9CT  CMPASS
CMBSRD 12FQ'  CNESS
CYTRL2 0005 CNTRLS
CR¢ 04h2’  CRCEI
¢acsus 0508 CTA
CTALO 006D  CTASED
W0 ) SRR S
CTBL0 0071 CTBSET
¢rsx 0087 CIC
CTCER  OAM CTCLO
¢rCYLo 0077 CICX
CTNDEC GAC1'  CTHRTN
CTRCER OA97" CTRRIN
CYR001 OAL4'  CYROL
o g1z Div
pLY] 1593'  DAJNGR
JATAZ 0004 DATA)
DECAR  0907'  DECCH?
DELAYZ 0198' DLY2O
J0ME 0077 ENABLE
X g003  EXP?

16 SEP 86

¢id

0$8I
10LE
RSXD
T2

148
0092
208D
0004
2047
0097
0098
009F
00A)
0083'
001D
0064
018
9002
0088
07’
089D’
0083
338D°
542"
2002
0084
g0
4006
0BAD’
0042’
880"
D68’
2BCO’
007§
PHLY
0AE2'
0876’
0A08'
poll
159F°
0006
03y
gt
i
1a¢

PAGE

{8
oS
Lt
SCAL
TCAL

ACUCLR
ADDR
ADGLS
ADRES
ADTOLS
ADTIL4
ADT4LA
ADTLA
ADTSL4
ARl
ASCHEX
ASTRLO
ATNFLG
3AT3
31T
3RACLR
3RORE
CANCNT
€10021
CLRFLG
CYPOWR
CNTCLR
CyvR?
CRCLO
CTACIR
TAVE]
CTBCLR
CTBVHI
CTCCLR
CTCSET
CTNCER
(THSET
Crccy?
CYXINN
100
DA2YES
DAYCAR
DECHEX
m
ERROR
EXPRUN

DACI
DSNB
20P

scHl
TRET

456"
00DR’
0088
008F
00A%
0088
009¢
00A0
00Md
901
1ce’
0065
0017
2003
0000
0A8D"
08as!
0088
04Ch
0340°
131y
acdr’
o3¢
1007
0045'
Y]
1062’
0072
wF
ange’
Ag6’
D91’
oas
PLYYS
010
1588'
09A5'
psoc’
2000
0080
o0

Dapc
DSHI
PEAGE
SCH2
80

AD
ADDR?
ADGO
ADRLY
ADT1ES
ADT3HS
ADTSES
ADTTHS
ADT9ES
AR10
A5CRD1
ASTRTP
ATRTY
BATY
BORROW
3R3CHT
BUFY
CAMERA
(LR
CLREG
CapaT
CNTRLL
opy
CRCRAN
CTAHI
CTAVLO
(T3HI
CTBVLO
(el
CICVEI
CTHCLR
CTHSTR
CYCLES
CYRRXL
DM
DATAL
DAYUR
DECPEC
DOLIN
ERRORL
BIPSEY

DADD
1¢
BUSH

- SPNL

I8

133
anl’
1387
0990
0095
009
009D
00A1
D045
po1s
025E
5277
0867"
0004
091’
0072
0020
0004
0548"
006C"
878"
0003
0583
0005
006C
008§
307
3073
0074
3076
40A}
OMDE'
0019
LY
15
2002
099’
0T
um*
0429°
1239’




T e —v.—,.'—,.v,.-'-—fr

ra

b S

-

L e B e

FLAGA
FORNTL
G?
GIRY
fild
3DGAGY
EDGIN
306850
IEADNG
20URY?
IDLLOC
INT?
INCHAR
INIT
INITX
INTCRL
IRTRG
IXISTA
Z0CTEL
I8
EER2
.37
SNTEST
Z00R2X
LPINTH
Le2xmt
NATCHD
LH. (o3
NENSAV
MUXLST
¥EXTI
NOLOCK
NOTEEX
ORRTY
QUTASC
QUTPTL
£as56R
s
?DSTR
£LEVEL
PHBSPD
POPL
PRCCYP
BPCSHO
PTHRU
PULAUN

¥ACRO-18 1.3
SEA JUCT: SDOSRY.MAC

0069
0012
5000
03E¢’
0085
e
14B1T"
148"
0004
970"
700"
0289’
0181
034C’
0caa’
7840
00F8
7800
0005
jaze
a18¢
0854°
03E3
LN
aCE4!
0cng’
0245°
738"
0734
1700°
0234
03¢’
01g3'
03ge’
0ace
gt
umTy
144D
148F"
0002
0006
1844’
0
0704
1540°
0042

FLAGE
GLOBG
GPAGE
il
EDG13
2DGCEK
EDGEWR
EDGVAL
aEL?
358177
INIST
IN4DXT
INCNIN
13178
IRKWD
ISTINE
IRTRGN
INTVEC
TOERR
JNPEXC
KEEP]
LDVRST
L0Cx
LP20TH
LP20F?
L4
¥ATCH]
NENLST
NEMSUB
YUXBTR
EEXT3
yonrCH
KOYRTY
0228
0yTCA
ouUTe ™l
C
PDEC
PINC
2LIsT
PNT2
PORTS
PPCCHT
PRONPT
PULCHR
PULRTN

10 SEP 86

006A
0050
0007
0014
143¢
1478
00035
0020
1000
8004
0406°
0138’
0966’
03
0208’
a5aC"
0800
F880
00aB’
0866"
187¢
3003
0331
0cFF”
0cey’
0016
oces”
1780"
0782
00AD
0251
war
0392
9358
0295°
0262
3033
1658"
1617
020F°
1882'
0007
0068
107"
e
0888’

PAGE

FLAGC
GOSUB
GROUP
310
EDG1C
HEDGEXP
ADGRTN
BDGXT
HEXRD1
gXCONV
IN2KD
IRADDR
INCPBC
IFITC
INLF
INTNSK
INTPOL
I0a
IoLoc
JUNP
KEERT
LIST
LocKup
LP21sT
LP20N
LAY
NATCH?
NENQRY
¥ODFLG
NEXBYT
NEXTEG
008
NULL
oPEN?
QUTCHR
PASSBR
PCSANE
PORTY
PING
PNODE
PNTCHR
BOUND?
PPCHI
PSETO0
PULCNT
PULX?

§-1

0063
360’
0001
0013
1484’
00BF
g8ss’
14al"
026C'
02p4'
04ls"
03FE’
0B13I"
i
0467"
F800
F840
2006
0OFE
0B281"
0587
0006
033
il
acot!
015
021y
0007
0320’
03ca’
01c1’
isce’
00AF
0348’
0300
1638
06ad’
0885’
0o
1608°
003
Joce’
0060
488"
0041
14FD

FLAGCK
GITNUN
GRESAV
BALT
267
HDGEFLG
BDGSET
EDSTRT
HLATCH
A
IKdD
I5C10
INCRTC
INITS
INPUT
INTRC
INTREO
10CL2
I0STAT
KEEPL
L4BUF
LNEND
L0or2
LP2ERR
LP2XIT
NATCH
NDOXE
NENPTR
NUX
YEXT1
NOBRRW
NOTETX
NUMBER
QUTADR
QUTREX
PASSCA
rolak
2DSTAT
PITCH
PNODEX
pOp
PRC
PPCLO
PTEC?
PULFLG
PUNP1

ocly’
00CF’
000A
0006
1280
0083
1273
000"
0003
0028
01a9'
2958°
930"
0T
0556°
2001
083F!
0004
0005
056C"
00co
2IEC
0BD0"
D26’
0020’
pate’
07EF"
00AE
0602
0IAD"
091¢"
15CE"
01E3"
03AF°
e
0458’
iadb’
0083
0089
1588
0840’
goac
0061
0y
0040
0086




24NeL
QUEBUF
RADDRZ
RBSAVE
REPORT
REV
RSTREL
RTCRTH
SAVRRC
SOLNGT
SECL
$EQ?
SEQNCY
SEQSED
SETAT
SETPG
SEISTR
SEPTD4
START?
STATS
STRPG
SWRD
SYSTEM
TESTS
TESTHO
TESTCR
TBSTY
TIMEIN
TLINIT
TRCY18
78887
m
TY2ETR
UNADDR
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1236
1484
1340
1716
4052

3736

PEEY]

3514
713

3'?
841

840

353
104
1318
1511
1441
1
4063

3813

3399

Iy
PYRY

bdl
35b
967
1049
1333
1523
U4
B3RV
4088

3868

2479

347
b8
$99
381
1068
1361
1551
Us3
Y131
§107

388l

3433

338
883
N
388
1078
1369
1567
462
31308
§1682

1939

38
83l
374
393
1081
139
1570
2466
43
4N




. 7]
§D
SDLNGT
SDREC

SDREQ
SDRE?
sEct
SEC10
SEND?
$8Q01
$5Q?
$EQ?EX

1' STQeYC
SEQFAS

SEQHCR

o SEQRAT
1 STORST
f SEQRTN
SEQSE?
k SEQAM
$ITI00
] SETAC
- SETAT
SETCIR
SETFLG
$ETPC
SETPG
/ $3700¢
; $E1Q
$EISL
‘ SETSTR
§57M0P
$3T0P
1 SETORT
SEPTDA
SEIT
] 5Nl
$30
$RET

$5TR86
1 STACK

42t
1828
5%
3128
39
18294
59¢
9%
1026
202
388
1479
1811
594
1030
iy
594
188
18134
416
23174
1417
422
19334
24194
307¢
iam
1584
13174
843
i6
104¢
12334
il
1434
502
5364
12t
it
{2t
740
547
59%
59¢
R3]
814
07
E2))
1267

7814
1138
1344

EIEY

2784
134

10314
10404
14504
1488

20204

044
133
1020
1904
1045
1361t

43
24254

850
13924
15384
1423
84

99¢
1856
1255

171¢

§3it
54

136
170
2556
89
105
HE
549
828
939
11

788 3R
8L 3289
079

051 2059
34 18
052 2080
1445

1440¢

16581 1658

1008
414 {9
790 §92
a5 2N
8% 1646
107 11
551 558
6583 654
829 849
1085 1102
1381 1512

313
3512

1067
2355

2068

1659

325
895
191)
e
135
568
655
355
1305
1681

3583

2078
1389

U1

1661

828
1055
{284

4
82
864
870
122
1738

3688

1444
2363

16644

582
1095
4306

mn
585
663
88!
1N
1736

3784

2N
2387

369
1206

9
LY
£
315
123
1787

1843

S an

anl

588
1682

290
595
160
916
1235
1769

. w \; - -
\
1979
292 W03 AW
216 2384
804 813 83l
PRSP T S T b
08 138 K
603 613 6.8
180 83 306
318 3 934
1239 1283 182
1833 1846 18383
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e

01 117 k22 2163 2230 239 2441 zdde 2452 el 2492
2946 2559 2677 2684 2701 2708 2725 2732 4750 2M1 38z 38l%
873 3912 4045 4056 4065 4034 4106 4126 4130 4139 4143
§154 4161 4169 4184 4344 4267 4283 4305

starll 10l i

STARTZ  1292%

STATL 59 445 762 177 1300 1847 4066 4127 4140 41851

STAT2 59 2102 2118 2123 4030 4037 4269

STAT3 33t

STRCLR 3443 z478%

STXZND 9% 105 a76

STRERR 2524  2528%

STEPG 33t 59 104 1650

STX 42t
STORE 1368 4
STRC it

SWITCH 39% 3561

SWPWR 3531 3570

SWRD 1818 35474

STRTY 1819 3553 3568 1578

SWSTAT 39 3558

SISFLG 59 28 303 §08 330 376 1062 1861 1935

SYSTEN 35 1632

ICAL i

TEST 802 606

7ESTS 84 10624

TEST0  1899¢

TESTS 19264

TESTS0 630 8354

TESTEL 836 8468

TESTD 647 6744

73579 832 8304

TESTAL 698 103¢

TESTAZ 04 1164

TESTCA 675 8813
CTESTCR 1033 19384

TESTDD 831 8978

TESTOR  870¢ 1083 iile

TESTSP 396 10234

TESTY §8ld 1371 1436

TERE? 1804

TINEOL 594

TIMEQQ 59¢

TINBIN 12658 1218

TIMEIM 1342 1259

TINEST 414 1213t

TLEVEL 59¢

TLINIT 59¢

R 1820 8314




v o

— e

TRCY02
TRCYDY
TRCY18
TRCY1Y
TRET
TRFLG
TRRTY
TSRE?
15T25D
TSTADY
TSINEX
Y

12
MY3EI
MY2L0
TY2ETX
TY200T
TYIRTN
UARTS
GYADDR
JHLOCK
738
FAIT
AT
WAIT2
WAIT3
ALY
AALTS
WRITEN
4170
4TFORR
L
1

1
36
THT8R2
RATEM
HTLP2
xps
XY2CHK
RVIFLG
XVLIY
XY20X
LYIRTN
192X7
1

3686
Ny
I
1733
jit
394
1822¢
339
007
iy
1901
120
10l
1485
AL
81
59¢
59¢
2096
20984
18144
39¢
182
408
{4
126¢
13164
1352¢
4874
7614
{25%¢
12
23484
2348
1334

2%
{2t
{1924
1514
4064
LLL
1826
89¢
3390
3970
1826¢
1943
9t

3Tk
N
1738¢
3748

3682
1693
349
011
1928
1908
42
1115
1513

0343
2084

N

087
145
1554
197¢

1
138

Ry

1354
in
763

21
3764

2459

4008

4158
408
4004
39664
3966
40003
3988
3991
19914
4010

3704
3698
15¢

1932

8264
1149

1538

3594

2094
167
W

326

4197

39934

1994

T S — ”Y\ e
A S

3717 38 3% e e AN

7608 871 384 1569 4109 41ed
1940 1948 1356 1363 1374 1m 1983 1996 2003¢
685 8§61 376 930 348 957 969 1418 un
1158 132 1338 1363 1394 1410 1427 1443 1456
1557 1590 1601 3154 3283 3307 M3z Me0  M7S
2634

2105 212 212l 21 119 Y

1845 1368 2100 216 2131 4038 4326 4294
1295
318l

§o04 §247 4254 §260¢

4018
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NACRO-18 1.36 PAGE 1
T 11806A.NAC - Macro Definitions for RCA 1805A/6A Qpcodes
H 20 FBB 1986
: ; ¥. B. TERRY
; (LISTING SUPRESSED)

I ?
3 ;
3 r
4 ]
5 ?
6 ;
7 +
3 ;
9 : ¥ith some Level II codes
i :
il XLIST ;TURN OFF LISTING
il .SALL ;INBIBIT SOURCE LISTING
p 1 :
by :
k> 15 ;tttltttltttiltlttlltttltllttltitltltlltlttltttltlttltttttkltlttlltllllttzt Lz
16 :
T 17 ; For use with Syscon N18 assembler -- adds:
18 ; 1805A/6A capability
i9 H some RCA LEVEL II CODES
10 ; sone WET MACROS
il ; .
n H Include this file into source program using '
px] ; INCLUDE I1806A.MAC
i :
rt) ;
26 ;lttttlitttttttlttltttlttttl!lllttxillilllitlttt!ttl!!llttttllllltlttttkltt tx
27 ;
2 28 ;
2 H ---- (OUNTZR CONTROL ---- -
r‘ 30 :
i :
3 STBC MACRO ;STOP CQUNTER
RE) 0B 688,008
i ENDY
38 ;
36 DTC NACRO ;DECRENENT COUNTER
k) DB 638,01
3 ENDX
1] SPN2 NACRO . ;SET PULSE NODE 2
{1 DB 68R,028
[¥] ENDM
4 ;
i SPNL NACRO ;SET PULSE NODE i
{5 DB o08R,048
46 ENDN




f
48
{9
50
51
52
83
5
5§
36
51
58
89
80
81
62
63
1)
85
66
&7
58

10

-

i

73
73
i
15
7%
1
8
19
80
81
81
8
84
85
36
81
88
89
0
91
92

MACRO-18 J.36

PAGE -1

SCN2 MACRO
DB 688,038
EXDN

§CML MACRO
DB 63H,058
KON

LDC MACRO
DB 638,068
ENDN

ST NACRO
DB 688,078
ENDX

GEC MACRO
0B 688,088
ENDN

£7Q MACRO
0B 688,098
ENDK

:SET COUNTER MODE 2

+SET COUNTER NODE !

;LOAD COUNTER

;SET TIMER NODE

+6ET COUNTER

+SHABLE TOGGLE ¢

REGISTER CPS

RNX MACRG 21
DB 684, (0BOF + P1)
ENDM

RLDI NACRO P1,P2
0B 688, (0COH + Bl
oW P2

EHDN

RN TO RX COPY

;REGISTER LOAD IMMEDIATE

NENORY GBS

RLEZA MACRO Pl
DB 688, (0608 + P1)
ENDN

;REGISTER LOAD VIA X AKD ADVANCE




¥ACRO-18 3.36 PAGE 1-2

93 RSXD MACRO P1 ;REGISTER STORE VIA X AND DECRENMENT
94 . DB 688, (0ACR + P1)
§5 ENDN
36 :
§7 :
98 : BRANCHES -------- --
99 :
— 100 :
, 0l BCI MACRO Pl ;BRANCH ON COUKTER IKTERRUZT
102 DB 68K, 388
103 DB LOW (P1)
104 ENDM
105 :
106 BXI MACRO Pl ;BRANCE ON EXTERNAL INTERRUPT
107 DB 68H,3FB
M 108 b8 Bl
109 ENDN
i10 :
1il DBNZ MACRO P1,P2 ;DECREMENT AND BRANCH If NOT ZERO
\ 112 DB 68K, {0208 + 1)
' 113 ¥ P2
1144 ENDN
’ 115 ;
118 :
i H INTERRUBT CONTROL ------- --
118 H
119 :
130 XIE NACRO ;EXTERNAL INTERRUBT EKABLE
i DB 683,0M8
¢ 122 ENDX
123 H
1 XID NACRO ;EXTERNAL INTERRUPT DISABLE
) 128 DB 688,088
. 126 ENDN
| 127 ;
¢ id8 CIE NMACRO ’ ;COUNTER INTERRUPT ENABLE
. 129 DB 68H,0CH
' 130 ENDN
131 H
: 132 CID NACRO ;COUNTER INTERRUPT DISABLE
f 13 DB 68H,0DR
1M ENDN
1 135 H
136 DSAV MACRO ;SAVE D
Y] DB 688,768
138 ENDN

e




m

e e

139
140
14l
142
143
144
145
146
7
148
149
150
151
182
183
154
155
156
157
158
189
160
161
162
183
184
185
166
187
168
169
170
i
in
173
174
17§
116
m
178
179
140
181
8l
183
184

NACRO-18 3.36 PAGE

1-3

DADC ¥ACRO
DB 68H,74H
ERDN

DSNB MACRC
DB 688,778
ERDM

DACT MACRO Pl
DB 68E,7CH

B P1

EXDM

DSBI MACRO Pl
DB 688,7FR
2 21

ENDN

DADD NACRO
03 683, QP4
ENDN

DSM NACRC
DB 685,0F78
ENDX

DADI MACRO 21
28 &8d,08CE
DB Bl

INON

DSNI NACRO Pl
DB 68H,0FFH
35 P1

ENDN

SUBROUTINE CONTROL

;ADD ¥ITH CARRY

3CD ARITHMETIC

;SUBTRACT NEMORY WITH BORROW

;ADD WITH CARRY

, INNEDIATE

;SUBTRACT NEXORY WITB BORROW, INMEDIATE

;ADDITION

:SUBTRACT NEMORY

;ADD INNEDIATS




MACRO-18 3.36 PAGE 1-4
185 :
136 SCAL MACRO P1,P2 iRCA SCAL
187 DB 68H, (808 + Bl)
188 DV P2
189 ENDM
190 :
191 SRET MACRO P1 ;RCA SRET
19 DB 688, (308 + P1}
93 ENDN
194 ;
195 TCAL MACRO P1 ;TERRY SCAL USING
196 SBX STACK 1X=R2=STACR
i DB 68K, 86H ;RE=R6=RTHPTR
198 D¥ 21
199 ENDX
200 :
a0l TRET NACRO ;TERRY SRET USING:
202 SEX STACK
303 DB 68K, 96H 1X=R2=STACR
204 ENDX :RN=R6=RTNPTX
205 : _
306 : RCA LEVEL II MACROS -----=--=sm=-mccccmccccccccaan- :
107 :
208 CALL MACRO P1
209 SEB R4
210 i3]
1 ’ ENDX
A2 :
21} EXIT MACRO
U SEP RS
8 ENDN
116 :
a7 PUSHE NACRO
118 STID
119 ENDX
220 ’ ;
21 BOP NACRO
23 LDXA
223 ENDX
Ppl) H
a5 IDLE MACRO
118 DL
br3i ENDX
228 ;
128 PPAGE NACRO
230 ORG HDSTRT+(§-LOW(§))+1008
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i1
132
433
14

¥ACRO-18 3.36

PAGE

1-3

ENDY

LLIST
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¥ACRO-18 3.3%

NACROS:

3CI B3I
DADI DBNZ
£ EXIT
RLDI RLIA
seM2 SRE?
SYMBOLS:

50 ZATAL ZRROR(S}

CALL
DSAV
GEC
RNR
§TN

PAGE

(i

DSBI
IDLB
RSXD
$T8¢C

CIE
DSH
Loc
SCAL
ICAL

DACI
DB
POP

scul
TRET

DADC
DSMI
PPAGE
sl
112

DADD
D1c
PUSH
PNl
iIE




~=

BCI
BII
CALL
CId
CIE
DACI
DADC
DADD
DADI
JBXZ
DSav
HE]DS
sy
DSNB
DSNI
oIc
ETQ
EXIT
GEC
IDLE
D¢
202
PPAGE
PUSH
RLDI
RLIA
RN
RSID
SCAL
{1
SCNd
SPNL
N4.0]
SRET
SN
STEC
TCAL
TRET
XD

{iE

101
1064
2084
132
1284
154¢
1464
164#
172¢
1114
1364
159¢
168
1504
1174
3ot
o8¢
i3
644
225¢
564
it
1%
a7
§0¢
i9¢
164
334
1864
it
84
4
{0
191¢
608
3t
195¢
0it
1344
1204
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NACRO-13 3.36

8000
0001
9002
0003

7006
5006
00
0098

PAGE 1

SEA DUCT EQUATE TABLE - ISDEQU.MAC
26 AUG 86 - SDOSRY
V. E. TERRY

INCLUDING:
RBGISTER ALLOCATICK
GLOBAL PAGE REFERENCES
1/Q EQUATES
DEFAULT VALUES

(LISTING SUPRESSED)
LIS

: PREVIOUS VERSION: 08 AUG 86 - SDOSRS
; PREVIOUS VERSION: 20 JUN 86 - SDOSRS
: PREVIQUS VBRSION: 21 MAR 86 - SDOSR2 thru R4

7llllllllll!lllllllllllllllllllllllllllllllllll!l!lll!llllllllllllllllll!lllltl

reeex TRIS PILR NUST BE INCLUDED IN ALL
SEL DUCT BROGRAM SOURCE (".MAC"! FILES

USE "INCLUDE ISDEQU.MAC*

zexas T9IS PILE NUST JOT 8B INCLUDED IN SEA DUCT SEQUENCER
NACRO PROGRAN SQURCE {".MAC*) FILES

;lnnunuuununxn REGISTER ALLOCATION sstszxssezaszrzzeszzzesassrzeazes

asnsss GUIL REGISTERS *senses

DNA EQU RO :DMA IN/QUT - ALSC START

INTPC  EQU Rl :INTERRUPT PROGRAN COUNTER

STACK  BQU R2 :UTILITY STACK

2 EQU R3 :MAIN PROGRAN COUNTER

: R4 :SCRT CALL * SCRT NOT USED 8Y ¢
: %5 :SCRT RETURN + THIS PROGRAN  ®

RTYPTIR EQU R6 :POINTER FOR RETURN & INMEDIATE 3YTES

LIST  EQURe : " . ) y ‘

GPAGE  BQU R7 :GLOBAL PAGE S & & R7.0 :R7.1 RENAINS CONSTANT!
CYCCHT EQU R8 :REAL TINE CLOCK £YCLE COUNT, uiHER MISC.




f—ﬁ

I

{1
4
{8
50
51
52
53
54

56
51
58
59
80
8l
b2
83
84
65
86
67
&8
89
7

]

Lk

-

7%

14

76
.

-

-

80
81
i

34
8%
13
§1
it
89
30
91
32

MACRC-18 J.36

gooc
300D
008

ga0r

900l

0392
003
0004

0002

‘ MiAashd o T — o~y
N

PAGE 11
;esee NOTB: 8 & R =) SAVED AND RESTORED BY INTERRUPT  seet
: FOR USE QUTSIDE INTERRUP?

REGISTERS A - F, 7.0 ARE S & R

saszzsas INTERRUPT REGISTERS tastess
INTBRRUPT BC = Rl
PBC 8QU RC  :SEQUENCER PSBUDO PROGRAN COUNTER
RSTE  EQU RD :SEQUENCER RETURN STACR
ASTR  EQU RR ;SEQUENCER STACK
RTTY2  EQU RF :TTY2 OUTPUT POINTER

:vesx REGISTER B IS ALSO SAVED AND RESTORED
FROM INSIDE INTERRUPT 70 INTERRUB?Y

;llllltIlllllllllllllxllll MISC. ALLOCATION stxzzszxzsaxstzgesasstasssaxssseasess

:0 UT4 iBLT.2):INTERRUPT PULSE:NEN. PROTECT
:EF1 INTERRUPT { FUTURE QPTION )

:8F2

:EF3  SEA DATA RECORDER

(8F4 U4 (BLT.2Y

;ll!lllllltlll!ll!!llllltt I/Q SELECT SXARTICARERELLERREAZI2ER2IR2ITRIRERNSRERLLLE

GROUP  EQU 91 :SELECT = QUT 01: READ = [NP Q1 - GROUP SELECT

;lllllllll GROUP Q sxsasexs

< [NPUT

SWITCE EQU 02 :BOTTOM AND INSERTION SWITCHES
K 5QU 03 X POSITION

12 EQU 04 :Y¥X POSITIONS

‘PING  5QU 07 ;ACQUSTIC TRANSPONDER

1C QUTPUT )

BATL  BQU 02 :BATTERY 1 RBLAY




9
9
9
9
91
9
9

100

101

102

103

104

105

106

. 107

108

109

110

12
; 13
jp 114
115

116
17
118
119
120
12
! 1
y 123
X 124
125
126
{ 121
128

124
130
} 131
122
133
134
13§
1 126
o &0
138

NACRO-18 3.36

0003
0004
0005
0006
607

o
0004

0003
0004
0008

1002
0003
0007

002
2003
0008

PAGE

N e Y
N

122

BATZ  EQU 03 :BATTERY 2 RBLAY

3AT3  BQU 04 :BATTERY I RELAY

LDVRST BQU 05
CAMERA EQU 06
PING  BQU 07

;allllllll GROUP

;¢ TNRUT )

CMPASS EQU 02
HEADNG  BQU 04

¢ OUTRUT D

+CNRASS BQU 02
BLATCE QU 03
BSBIFT BQU 04
BDGPWR EQU 05

:RESBT THR LOV

:TAKE A PICTURE

:PINGER

1 (3338383

: INBUT COMPASS
: IKPUT HEADING

:CONPASS BWR. AND LATCE
:LATCE HEADING

+HRADING SBR. SHIFT IE
:HEADIKG BOWER

;lllllt!lt GROUP 2 t3snanst

+¢ INPUT D

ADLO4  BQU 02
ADRIS  EQU O3
RELAYS 8QU 07

¢ QUTROT

N gqu 02
SDREQ  EQU 02
PNPSED BQU 06
+RELAYS EQU 07

:A/D  POUR LSB's
:A(D  EIGHT ¥SB's
‘RELAY CONTROLS

:UX AND A/D CCRTROL
+SEA DATA RECORD REQUEST
:CIRCULATION PUMP SPEED
‘RELAY SENSE LINES

;Clllltll GROUP } sesnases

;llllll!l GROUP 4 sasprrsss

svan GROUP § - 1851 BIT I/Q ***

(¢ INRUT D

~———— —
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139
140
141
42
ki
144
143
146
Y
148
149
150
181
152
183
154
18§
{86
1517
158
189
180
1ol
182
183
184
188
199
167
168
189
170
m
m
i
1]
178
174
n
178
179
b
181
181
183
184

NACRO-18 3.36

0008

0004
2003
0006
wn

008
0012

0002
0003
1004
0005
0008
0007

00
1005
007

00a7

3006
1407

BAGE

1-3

iOSTAT
1104
:10B

= 06

BQU 05

]

¢ OUTRUT )

ocir
I0CTEL
0
PCRTB

8QU 04
EQU 05
8QU 06
EQU 07

11831 BORT STATUS
tREAD PORT A
*READ PORT B

:CLEAR 1851

11851 PORT CORTROL
:LOAD PORT A

LOAD PORT B

;ll!lllll GROUP £ - UARTS sxazasnx

UARTS

EQU 06

1UART GROUP

FORMTI EQU 128 :7 DATA BITS, 1 STOB BIT, EVEN PARITY

(IHRU

0ATAL
STATL
DATAZ
STAT2
DATA3
STATI

BQU 02
gQu 03
EQU 4
QU 05
EQU 6
BQU 07

1€ OUTRUTH

CNTRLI
CYTRL2
CNTRLS

EQu 03
£Qu 08
50U o7

sLEVEL 1 SAIL UART
:LBVEL 1 SAIL UAR?
sLEVEL 2 SAIL UART
*GEVEL 2 SAIL UART
"NOT USED
:NOT USED

:LEVEL 01 SAIL UART CONTROL
:LEVEL 02 SAIL UART CONTROL
§OT USED

;:::x:n:x GROUP 7 sazszass

v

SYSTEN

£QU 07

T INPUT

+C QUTRUT »

$ALT  EQU 06 :SUICIDE FUNCTION
NENORY QU 07 :MENORY PAGE PROTECT OR ENABLE




e ol 7r~ -'wuv-uo1rmrnn..3b

‘h‘»—;'b———v-

-

185
186
w
188
189
190
181
192
193
194
185
196
197
198
199
200
201
03
203
304
208
206
07
208
09
il
Al
212
"y
4
113
a6
1Y
18
a3
20
al
222
b¥3)
it
238
2
Wy
288
129
230

NACRO-18 3.36

a00
0050
2052
0053
058
00F8

530F

523F
521F

300
P840
F880
800
£840

8800

5000

3004
0003
0005
0008
0007
0008
0609
000A

PAGE

1+4

caseszxasnsanesszasses DRFINITIONS AND REFERENCES 2sasazsassasxsxsszsissssazsass

sest SAIL PROM LOCATIONS i2716'S) AND PAGE REPERENCES »::

BLT
6LOPG
SSTRPG
STRPG
BUEPG
INTPG

.
»

£QU 008

EQU 0508
BQU 0528
EQU 0538
£QU 0588
£QU OFSH

;azs BLT NONITOR PROM BASE PAGE *»*
ear GLOBAL PAGE
svet SROUENCER STACK BAGE 2+
;est MATN STACK BASE PAGE »*
;s22 SEA DATA QUTPUT BUFFER PAGE stx
;eee TNTERRUPT CONTROLER BASE PAGE

i CDPI3TY | s2s

BLT.2 NONITOR RAN PAGE = 5700:STACK END = 57DF

sest OTHER REPERENCES tst

STXEND

RSTRTE
ASTXTP

INTNSK
INTCRL
INTVEC
INTSTA
INTPOL

BUFPER

BQU (STRPG * [00B) + 0DPH

BQU (SSTXBG *= 100H) + JPH
EQU (SSTXBG * 100H} + 7FE

EQU (INTEG
EQU (INTPG
2QU (INTPG
EQU (INTPG
EQU {INTPG

QU (BURRG

+ 1008) + 408

sees NAIN STACK END = STRPG+DF

:SEQ R STACK T0P - RSTK = 5200 - 523F
SEQ A STACK TOP - ASTK = 3240 - F2T7

1008) + 008 :INTERRUPT MASK - WRITE CKLY

1008) + 408 :INTERRUB? CONTROL - WRITE ONLY

1008} + 808 INTERRUPT PAGB REGISTER - WRITZ ONLY
1008} + 0Q0H :INTERRUPT STATUS REG. - READ CHLY

:INTERRUPT POLLING REG. - READ JNLY

1008 :SEADATA BUFFER 0 LOCATION

;llllllllllltllll!llllll GLOBAL PAGE RBFERSNCES TEREERRRRARILARTEZERERERIRRRILL

3

PLEVEL
SYSFLG
CRCRAX
CRCHI
CRCLO
RBEI
RBLO
GRESAV

£QU iGLOBG * 100H]

EQU 028
BQU 038
BQU 058
EQU 068
EQU 078
EQU 088
8QU 098
£QU 0AR

:PASS THRU LEVEL

:SYSTEN PLAG JADDRIWRITE;SYS: 1 .+ @
:CRC CALC. SCRATCH

:CRC HI BYTE RESULT

:CRC LO BYTE RESULT

:RB.1 SAVE PkON LAST INTERRUPT

*RB.0 SAVE FRON LAST INTERRUPT

sCURRENT 1/0 GROUP (QUTSIDE INTERRUPT)
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332
3
134
PRE
238
M
a4
39
WU
4l
2
43
244
i5
346
1Y
8
i)
250
251
182
283
294
1355
286
257
158
289
260
261
181
18]
264
284
266
287
264
269
4
an
272
)
14
a8
1%

b A
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ogor

Qgeg

Do2s

0010
861l
0012
0oLl
0014
0a1s
bol6
foin
018
0018
001
0018
el
0010
30
dJo1e
0020

0040
0041
0042

2080
0061
0062
0063
0064
g0es

PAGE
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BEPNUY

IoLoc

:!lllll
A
D100
810

0l

810

81

¥l

L)
SECLO
SECL
CYCLES
AR10C
ARl0
ARl
8766
ATRLE
ATNELG
BURY

EIIIEE

PULELG
PULCNT
2ULAUN

:
11T

PRCRI
BECLO
RSTREI
RSTRLO
ASTREL
ASTRLO

-
/.
1
|
1

\
8QU QrH :EXPERINENT NUNBER (LOW XIBBLE ONLY)
EQU OFEH 1170 BYTE
REAL TINE CLOCK LOCATIONS sxexsa
EQU 40 :40 Bz INTERRUPT RATE
EQU 108 :DAYS X 100
QU 118 :DAYS X 10
BQU 128 :DAYS %1
EQU 138 (HOURS X 10
£EQU 14 :HOURS X I
EQU 158 NI X 10
EQU lek MIN. K1
BQU 178 *SEC. X 10
EQU 144 (SEC. X1
QU 198 :RIC CTCLE COUNT
EQU 18 :ADV,-RET. CNT X 100
EQU 138 :ADV.-REBT. CHT X 10
EQU 1(R TADV.-RET. CNT X 1
EQU 108 :00= RBIARD, 01= NORN., 02= ADVANCE: 27C REF. LOC.
EQU 1B 8 PLAG
EQU 1¢8 9 MINUTE FLAG
EQU 20 :START OF 9 DIGIT INPUT BUFFER
INSRUNENT SPECIFIC FLAGS rrsaas
20U ¢08 RELAY DRIVER PULSE FLAG -AC = QNI
EQU 41 RELAY ORIVER PULSE CQUNTER (00=DOXE)
BQU 421 *RBLAY DRIVER NUMBER (= PF when inactive

SEQUERCER =r2sas

20U 608 :$EQ PSUEDC 2C 41 BYTE PCINTER
EQU 618 . " BC LO BYTE POINTER
£QU 28 :SEQ R STACK LO BYTE POINTER
BQU 638 tS8Q R STACK HI BYTE POINTER
QU 648 :SEQ A STACK LO BYTE POINTER
EQU 63E 1SEQ A STACK HI 3YTE POINTER
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M
28
a3
280
281
282
8)
284
288
286
ity
188
289
290
191
292
293
294
298
298
N
298
298
300
301
n
3
304
305
308
307
308
09
310
1
Y]
Y
3
5
316
mn
8
319
30
jal
u
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0066
0067

2068

06¢
006A
0063

006C
106D
0068
(111

0070
0N
901
0073

0074
2075
007%
un

007
0078
2077

0080
0081
0082

1-6

SEQFAS EQU 6oH :SEQ CTR FOR FAST CYCLE HODE

SEQRAT EQU 87H :$EQ CYCLE RATE POR INDIV. §BQ. INST.

: if SBQRAT MSB=1 (ie. 8x), check lo nibble:
1000 ¢0Q0) EVERY CYCLE
{1000 0001) EVERY OTHER CYCLE
{1000 0010) BVERY FQURTE CYCLE
(1000 0100} EVERY EIGHT CYCLE

if MSB = 0 (ie. Ox) rum on cycle ¥4K apd #01
if SEQRAT = 00, run omly on cycle #01

PPCCAT  BQU 68H ¢ TIMRS THRU CURRENT PPC

FLAGR  BQU 898 :FLAG A LOCATION

FLAGB  EQU 6AK 'FLAG B LOC.

PLAGC  BQU 638 +FLAG € LOC.

CTARI  BQU eCH :COUNTER A, HI CNT.

CTALO  RQU 6DE :COUNTER A, GO CKD.

CTAVEI EQU 6ER +COUNTER A, HI VECTOR

CTAVLO BQU &FR :COUNTER A, LO VECTOR

CTBHEI  BQU 708 :COUNTER 8, HI CNT.

CTBLO BV T1H +CQUNTER B, LO CNT.

CTBVRI EQU 72 :COUSTER B, BI VECTOR

CTBVLO EQU 73H :COUNTER 8, LO VECTOR

CTCEI  BQU 748 :COUNTER ¢, HI CNI.

CTCLO  BQU 75H :COUNTER C, LO CNZ.

CTCVRI EQU 78R *COUNTER C, HI VECTOR

CICVLO EQU 77H :COUNTER ¢, GO VECTOR

tsrsass PASS THRU LOOP FLAGS srr222

BR2CNT BQU DB :COUNTER FOR BREAK LOOP 2
Y281 BQU TEE :17Y2 QUTPUT LIST POINTER

TTYIL0  EQU TFE . *

;#asres TNSTRUMENT SPECIFIC swsuse

ERROR  BQU 808 :BRROR WORD YLIROTIALT: - 10 -- o == LSTLILATRS
ACSTAT EQU 81B :IPNDER STATUS :Signl.to Surface;: -- :CaddiCadd:iCadl:
SWSTAT BQU 828 :SWITCE STATUS iBot: -~ . - iIns0::Insd:lIns)iInsd:insl
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3
335
326
n
328
329
330
K
SRV
33
33
338
33
m
38
338
340
ST )1
4
IR
344
S
346
M7
38
349
350
351
352
353
354
355
136
187
158
158
160
381
162
383
17}
365
366
367
368
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083

0084
0085
086
0087

0088
008§
0082
0088

o0sc
008D
0088
008F

0090
0091
0092
0093

0094
0095
2086
0097

0098
0093
0093
098

00%c
009D
0098
009¢F

00A0
00Al
02
3043

00A4
9045
00A6
007

PAGE 17

PDSTAT

{NPSS
DG

PUNPL
BUNP2

CANCHT
211C8
ROLL
BATTUP

BATTSY
ADGEE
ADGL4
ADRES

ADRLA
ADSHS
D544
KPQS

HALH

ADT1HS
ADTILS
DT3RS

ADTIL4
ADTIHS
ADTIIY
ADT4HS

ADTALA
ADTSES
ADTSLA
ADT6ES

ADT6L4
ADT7HS
ADTTLA
ADTSHS

ADTSLY4
ADT9ES
ADT9L4
ADTORS

EQU 334

EQU 348
2QU 854
8QU 868
BQU 87H

EQU 838
BQU 898
BQU 8AH
EQU 488

BQU scH
EQU 8DH
BQU $ed
BQU 8FH

EQU 90
EQU 518
BQU 928
EQU 538

EQU 948
EQU 958
EQU 968
£QU 978

QU 388
BQU 958
EQU 9AR
QU 9BH

EQU 5cH
BQU 9pa
EQU 9BH
EQU 9FH

BQU 0A0H
EQU 0AlH
EQU 0A28
EQU 0AJH

EQU 0A4H
BQU 0A5H
EQU OaeH
2QU 0A7H

RELAY POD STATUS

1COMBASS
HEADING

:FLUME PUNP 1 SPRED
‘FLUME PUNP 2 SPEED

VALUE
VALUE

sCAMERA FRAME COUNTER

iPITCE - PENDULUNM 1 (OLD TILTUY
:ROLL - PENDULUN 2 (OLD TILTY)
7P BATTERY VOLTAGE * (1/6]

3SYS BATTERY VOLTAGE = il/6)
sA/D GROUND VALUE
*A/D GRQUND VALUR
+A/D REFERENCE VALUE

tA/D REFERBNCE VALUZ

(A/D +5V

VALUE

:4/D +5 VALUE

:CARRAGE

CARRAGE Y,2 POSITION

TRANSMISSONETER 81 3 3175 13498:7654,
TRANSMISSOMBTER LO 4 3ITS [FFFFrigl0i
TRANS BI § BITS 1BASS:7634!

:1st SEC.
:1st §BC.
:2nd SEC.

:and SEC.
:drd SEC.
3rd SEC.
14th SEC.

+4th SBC.
:5th SBC.
;5th SEC.
:6th SEC.

:oth SBC.
:7th SEC.
:7th SEC.
:3th SEC.

:§th SEC.
:9th SEC.
:9th SEC.
. TRANS HI 8 BITS BA98:7654)

:10thSEC

X POSITON

TRANS L0
TRANS BI
TRANS LO
TRANS HI

TRAKS L0
TRANS HI
TRANS L0
TRANS BI

TRAKS L0
TRANS BI
TRANS L0
TRANS 81

TRANS L0
TRaAS BI
TRANS L0

§
8
4
§

§
8
{
8
{
§
{
§
{

§
{

BI § BITS
L0 ¢ BITS
5 § 311§

Lo 4 B8ITS
B1 & BITS
L0 4 BITS

BITS 1FFERII21Y

BITS
8ITS
8178

BITS
3ITS
8ITs
3ITs

3ITS
317§
BITS
BITS

BITS
BIT8
BITS




. v

389
n
m
m
33
34
35
176
m
318
m
)80
381
38
143
384
385
k1
87
188
89
390
%1
392
393
394
395
196
9
98
399
00
401
402
403
404
405
406
407
{08
109
410
§il
}Y)
{1l
]
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00A8

00AD
0018
00AF

0080
08l
0082

0083

0084

08¢

30¢h

0034

0003
ODFF

9029

2020

PAGE

1-8
ADTOLS

KUXeTR
NRMPTR
NULL

ADPLG
TRELG
RECPLG

RDGFLG

I12FL6

ADGEIR

128uF

BQU 0asd

EQU OADE
EQU QAEH
EQU 0AFH

BQU 030
QU 0B1R
EQU 0328

EQU 0B3H

EQU 0B4H

2QU 0BFH

8QU 0COE

At AL ol - - Y e o~ -

<10ChSEC. TRANS L0 4 BITS (FPPRI1210N

:¥UX LIST POINTER FOR A/D
:MEN LIST POINTER FOR 4/D
:NULL STROAGE LOC. FQR UNUSED
:A/D LO4 BITS

:A/D 'ON' PLAG, AC = ON
+TRANSNISSOMETER A/D 'OH' PLAG, AC = ON
+SEA DATA RECORDER ‘OK' FLAG, AC = ON

:HEADING {ROTATION) FLAG:
AC = TURN ON ROTATION ENCODER PWR
; { USED BY SEQUENCER FOR PAST READ
; DURING ROTATION}
ELSE = TURN ON P¥R A CYC=1B (SEC = x9)
READ HEADING AT CUC=1C XD TURN QPP PWR
SEY EEADING PLG = 00

XYL POSITIONS FLAG:
AC = TURN 0N QPTO INTERRUPTER PWR
i USED BY SEQUENCER FOR FAST READ
DURING xYZ POSITIONING
ELSE = TURK ON PWR AT CYC=2¢ (SEC = g9
READ XYZ AT CYC=25 AND TURN JFF PWR
SET X¥Z PLG = 00

:FLUNE BEADING VALUB FQR THE SXPSRINENT

:L00P 2 RECEIVE JUPFER (USED 8Y TTYd)

;n:unnunu:nnn INSTRUMERT SPBCIRIC EQUHES tRaRrtztetxtRARRTIRLXERENLILL

PNICER
g
D0NS
SDLAGT

BDGVAL

8U '

gQU 03
EQU 0Pl

EQU 41D

8QU 0208

:PROMPT CHARACTER = .

ASCIT ETX = O3
+USED BY TTY CALLS

:SEA DATA RECORD LENGTH 1BYIES)

:FLUNR HEADING DEFAULT VALUE
:NOTE! - WATER FLONS FRONM HDGVAL




w

—

{18
416
i
118
418
420
{11
422
42
4
425
426
{27
428
129
430
411
432
433

¥ACRO-18 3.36

003¢C

00F0

05a
0006

PAGE

1-9
TINBOL 8QU 80D

TINBOZ BQU OFOE

TLEVEL BQU 05AE
fLINIT EQU 06D

:TINE QUT CONST. POR XY2 POSITION MOVEMENT

:TINE QUT CONST. POR ROTATION MOVENENT
TINE02 X 2 =.TINE OUT VALUE FOR RQTATION MOVEMENT
ie. FO0 = 480 Sec.

:PENDULUN TILT ZERQ VALUE
tEXPERINENT TILT LIMITS (IN DEGREES)

:2 81T DELAY ROUTINE
:SAIL ADDRESS AND REPLY

:DBLAY 250
:DELAY 20

LIST

{ 250 aSBC DELAY)
i INITIAL SETUP DELAY!
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FACR0-13 .38 G 1-
' STAJUCT IAT SIQULNCIR: SUESRYLMAC 22 3P 36
p
. TRERE NOTE: . Aat ke s n kAR R AR R A AR AR AR AR ARRRRRARNLALAERARARARKRRATRACL
14 ;
49 : ASSEMBLY OF THIS ZXTENDID 23CGRAN REQUIRES LINRING
! 3% ; TEIS 2RCGRAM SZGMENT WITH THE YAIN SZA DUCT SIGNENT VIA Lii.
4 i ;
33 : 8E: 118 /P:800/D:5000,5D0nRn,/2:2000/D:300¢, $0E0Rn, SISUsn/ N/ /3
33 : for generation of ".HEX" file. Use ¥3ASIC 3XRCA to get ".3CA" file.
34 ;
3 + 0820 L16 /2:300/D:5000,800nRn, 4 2:3800/3:39853, 3050, 305YSn/N/3
3 ; for generation of ".CON" file. Use 3URN o bura ze SROMS.
37 ;
58 ;llitlllltltllttlli!ltlllllltllltlxttlxlll!ltlllltlllltl!Xxllltllllltll!xlxtllt
33 ;
; ¢l IXTR¥  JECPRC, INCPPC, IUMB,  SAVERC, SITCR
61 ZXTRY  ADGIX
a) 32 ;
{ 54 : THIS PAGE (100H LOCATIONS) ACTS AS A 20I373% 20 T3f ATUAL
33 SXTENDED SEQUENCEZR FUNCTICNS (BRSFIX "S0™) CO¥ THE XEAT 2AG:.
30
57 ;

33 bk R IXTI8: INC 2EC ; SICTHT IXTINDID ITHCTIGN
] 3] iy X LN 3BC

b e I aNT SR

il ST W P10 INTEC

il ;

n :

T4 JRG IKTI0 ¢+ ISH)

78 WLl 3ATTRY: LBR 3ATT ; PULSE MAIN BATTIRY RZLAYS 0 o

75 : ¢ 2% = Do Nothing

7 : ;o L.z Reiay

"3 ; ;12 = Relay

7 ; 7 13 = Relay )

33 :

i :

>

JR (3RTED - odE)

3024 C0 0¥ PINGR: LBR PINGRX ; REY TELEMETRY 2I%ez® %0 m

A OO s
ws b

i ; 1= Telemetry lode ,ahere
it ; ;ooa=d-f
33

o @2
Py

0RG {ZXTEQ + 30H)
3039 £8 80 ADON:  LDI ADFLS + A/D GN/OFT (R0 ims
0232°  CO 0009+ 3R SEICIR v 30=A/2 QFF -- 31=a/3 CX

[VORRVE RVt
P Y O O

S
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STAJUCT X7 SIQUINCER: SDZTRY.MAC 22 SIP

3 ORG {2XTE0 ~ 408)

34 a0 f3 5l R08: L3I TRFLG ; TRANSMISSONMETER ON/C7T  1I5 anj
38 304" €0 0000+ L3R SETCLR ¢ 40=TRANS JFT -- {isTRANS N
36 ;

37 :

38 CRG {3XTI0 + 308}

38 9050" 78 32 SDON:  LDI RECFLG RECORDER OK/OFF (%0 3aj

W0 3082 C0 QGar uBR SETCLR i 30=REC 377 -- B1=REC N

oas

Y .
ave ’

Ry ;

143 GRG (EX7Z0 + 603)

04 el €O 3193’ PNBS: L3R PlPSX

105 :

b 106 :

7 0RG (EXTEQ + 70&)

- 208 30730 €3’ 1LY LER TILMX +BITCE - 0LL C3ECT {20 73;
208 ;

1* 18 ;

STORE 2UNP SPZID VALUIS ON 37AGF

1331 ORG (EXTED + 30R) ; 30 30-83
J‘ pov; 080" L0 LY 07 43R 307% ¢ TLUME 20TATION CONTRCLE
) Wil ;

4, 3 GRG {EXTEQ + 8] L 10 34-37

6 084 0 SRy L3R 07X . TLOME R0TATION 20STRCLS

117 ;

18 :

19 GRG (EXTZ0 + 90&) : 10 30-33

| 200630 Co Il I LaR 208K . PTLSE X5, -, 1. - TRAVERSI %W
. et ;

3 3 GRG (EXTZ0 + 348) 30 §4-97

G4 09 oo 0 I: . 208K s PULSE 2+, I- TRAVIRSE 7R

28 :

1 1% :
ot GRG (EXTE0 + 368) ;10 38-93

T LR LT 303%Y: L3R 208X © o 20SITION Y02 T TRAVERSE

et ;

230 ;

PN RG (2XTT0 + 9CH) ; 20 9C-9f

23 PR IV BN R EY Y : 2082:  LBR 208% s 208ITICN I TRAVIRSE
33 '

ol :
‘1 138 ORG (EXTEQ + OACH) ;20 A0-A3

136 tHED R I [ TN SANL: L3R SAMIX ; WATER AND SEDIMENT SAMRLIR i
3 ;

W38 ;

g

e . o st — e

e
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036 {2X1E0 +
L8R TLUNK

4

oRG {EXTED
uBR TLASEX

06 (EXTEQ +
138 ALV

0RG {IR730 +
3R IFSHR

{36
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S

16
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; #1738 "EQ".
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J34i)
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1708
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25

i IRANCE IF SWITIZ

T 3RANCE if

TITINDED Seg

30 A-A7
RATER AND SEDIMENT 3SA¥PLIR 32

3¢ AS-23
AYDRAULIC AND SUCTICN 2UMEs
VEI¥ PORT CLEAN

I0 AC-AF
TLUNE YSERT ARD 41T
XECIRCULATE 2UMzS

10RAW

2000
TARE A

avpmuSy
TivluXd

0 20
RESET LDV

20 T2 3zsay
7U=30TL0D comtact sWilch
71=Fiuze ioserzisn swizzies
T :2€ retracted swisel

3déress

azswitel

Ao=
PRt
o
ca

1333 = 3ran

mamamca seay
VuvSiit 4-JJA.

EARARRR LR AR R AR RRRARZERZAZATNIASALRARASRITIRANRRAARASERARRRRARLLANE

QUENCIR TUNCTIONS 3REriisi

1o - 2ULSE BATTIRY RILAYS rersmrrnnnnsentanae

SET I/0 GROUR =10
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195
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203
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il
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Pt

F
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ol

ald
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i 0y A7

il PYIR

2.3 W n

3.3 FVE R

230 i

il

W2l 3130 f il

el 3128t A7

o w21

el NI Gk

18 U R

'y YRV R )

228 0133 12

a2 iy R

pED) DK R

.
Py
Y

4
4
n
3

6

38 3

2oy 2B

AT 0

Il

32 3ATTL

IR 101 Z0R 02)
82 BATTZ

IR (02 Z0R 03)
32 BATT]

3R 3ATIXT

3ATTL: QUT 3ATI
3800
3R 3AITAT

BATT2: OQUT 3AT2
DB 20
3R 3ATTIT

3ATT3: OUT 3ATY
23 00
3R 3ATIAT

K"“ T: LBR INCPEC

H
.
v

.
’

'W“"""Wﬁ"”"v b ol T--—*- - -
N\

DECIDE IF BATTERY 1,2,0R 3

; £0 10 = Do Jotiing

: 20 11 = SATTERY 1

; I0 12 = BATTERY 2

; 30 13 = 3ATTERY J

; IXIT I7 NO7 I3, OR 1

; 3ATTIRY RELAY
Comn. X - 2in 3
i Relay Fod 1

BATTERY RILAY 3
; Comn. ¥ - rin ¢
Relay fod 1

: SATTERY RELAY i
; Comn. ¥ - 2in3
Jeiay Fod -

rotgrtegRRatagtrg 30 L o TITINETOY STNLTT CANTROL ssprsrgrrtintrsean

2IIGRY: LDI PPCCNT
BLO GBAGE
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78 06T 1AL ARI [0AF I0R 23R
729 0369'  C2 4IA 232 XI¥C ;50 38 = Increment X 2ositien
l WO aec T RRI (038 ROR OCH)
731 0J6E' €2 0482’ ) :20 9C = Zero Y Position
M un B XRI (0CE Z0R 2DH)
; l MU e 131 YINC ;50 9D = Increment ¥ Positisn
T34 3376 7B 03 137 (0DE JOR OEB)
738 0378 €2 0552 132 20 ;50 9E = Zero I Position
l 7% 0313 301 R {088 X0R IFH)

. e, e
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‘ AN
¥ACRQ-18 3.36 BAGE  1-16
$TADUCT 7XT SEQUINCIR: SDESRO.NAC 22 SEP 36
%} 0370 €2 358y’ L3Z 2INC ;50 9F = Increment Y Zosition
733 2380 €O 0000t 18R INCERC
139 ;
0 2383 PULEP: SCAL R6, PULSE
741 0383 68 86 s
T4 385 0736’ .
M3 a8 13 DB 300 : Relay driver 30Q = 148 = 24D
744 0388 08 33 588 : 8 CYCLES = 200mSec.
T 389" 0 000t L3R INCPRC
146 :
T 3sc PULKN: SCAL R6, PULSE
748 038C" 68 86 +
749 038" 07B6’ .
W6 0390 1% 23 310
781 0391 08 2B (8%
752 0392' €O 0000t LBR INCPBC
783 ;
754 0395 PULYP: SCAL R6, PULSE i
B3 2395 68 86 ; :
%6 0397 0738 + ¢
737 23990 A 33 330
758 439 08 I8 08 I
759 8393 €O G000t LR INCBRC
750 ;
761 39 PULTY:  SCAL %6, PULSE |
Te: 039" 64 86 +
T8 QIA0' 0786 .
TR kT YRS B 33
EE I £ § R 23 08
766 1AL CO g0G0t L8R INCEBC
167 ;
768 QT PULZP: SCAL R6, PULSE
763 AT 58 86 s
1 770 A3 0786 -
tAE U Y LR 28 34Q
: "m0 8 088
173 D' <D 3000t L3R I3CPBC
714 :
5 30 ULIN:  SCAL %6, PULSZ
M6 130" 68 86 .
M 033 3736 .
78 034" WD DB 35¢
1 779 385" 08 28 088
# 780 03B6° €O 0000t L3R INCPBC
181 ;
182 ;
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¥ACRQ-18 .38 ez 17

7 IXT SIQUINCIR: SDESRY.MAC 22 5EF

i
1z
30

jeestsr ZERO THE X POSITION: SEQUENCER CODE = £0 34 srtrm

039" 28 &7 10: LDI SEZQRAT +CHECK 70 SEE IF WE ARE SENDING THS
2383 A7 L0 GPAGE + ACOUSTIC ZRROR MESSAGE GEXERATED
0iscr 07 LDN GBAGE ;37 THIS PPC (SEQRAT = 8FH)
338D B &F XRI 08F%
03BF’ €2 412% LBZ PINGRX ¢+ IF S0, 30 70 THE PINGER ROUTINZ
0ic2' 7§ 63 uDI BPCCNT ;1st TIME THRU TRE 2BC ?
03cs 7 L0 GPAGE
gicst 0 LON GBAGE
3¢ W 3NZ XO0N ¢ 1P NOT; GO M0 XNy
: tSLSE:
03¢t N 140 LDI XBOS + CHECX CURRENT X PQSITICN
VKT S ¥ PLO GPAGE
gicst 07 LDX GPAGE
qicct &k DEC ASTR : STORZ CURRENT VALUE CF X 20S. ON ASTR

3330 A OF ANT 0FH ; {NOT USZD 3UT THE ASTK GETS INCRI¥ENTED
BRI A1 STR ASTX : LATZR AND MUST 33 ZECREMENTID E3RE)
NEW IR W} ANI V38 :C3ECK 2ERO POSITION 3IT (MSB OF L0 ¥I33iii
23p2' Ca 06lE’ L3%Z 208372 : IGNQRE AND 2XIT IF ZER0 205ITICN 317= 3
s 2 SIX STACR ; SEU JP INITIAL 2ARANETERS

SCAL %6, 2080

J3D6’ 48 36 4

308" 0637’ +

I =2 SEX STACK ; ULSE X- RTLAY to stars
SCAL %6, ZULST ; the traverse

03D’ 68 36 +

Y2786 +

IR AN 08 3i¢ i 310 = %~ Relay

hREH RN 33 48 ;100 28ec. Pulse

PEF AR I LY L3R POSXTL i EXIT 78E ROUTINE

N il 10¥: SEX INTRC +READ X POSITION 0270 INTERRUBTERS

J3E5' 8l 0UT GROUP 1GROUR 0O

0ige’ 00 D8 00

e 213 9 LDI XPOS

gy W 2L0 GPAGE

PRV R SEX GPAGE

03gp’ 68 e (INPUT X BOSITION



i "*"‘7( L %

SEADUCT

82¢
83
LEN
812
333
834
335
336
837
838
§39
840
41
842
843
844
845
346
1y
848
849
350
EN
352
383
§54
833
855
387
358
359
860
361
862
383
364
855
866
367
863
369
870"
871
8n
m
i

ey P - T w =

YACRO-18 3.38

3T SEQUEN

PER
03EE°

NFL
03Fy
0IFY’
13F§"
0FT!
13FA
03rC”
35y
83rg’
0400'
343y
403°

0406°

0407’
3409
408"
a40¢”
0400

410"

WL
Uiy
3415
0418’

ulr

Y
Hulic
04ln’
0418’
LI

1)

PAGE I-1d
(IR: SDESRY.XAC 22 SE? 35

A8
CA ¢410°

P8 19

a7

N

F3 01
Ch 0622
8 43

Al

i

FC 01

51

378
CA 0622'

E2 XOERR:

68 8 .
R :
19

2

€0 9625’

) X00K:
o8 16 +

786" *

19

08

o 0619'

ARI 038

L3NZ X00K

LDI CYCLES ;
210 GPAGE :
LD GPAGE

1RI 01

LBNZ POSKT1 :
DI 2acent

BLO GPAGE

LD GPAGE

ADI 01

STR GBAGE

XRT (TINECI # 2};
L3NZ POSXTL :

SEX STACK
SCAL R6, PULSE

08 319
23
LBR POSERR

SIX STACK
SCAL R6, BULSE

3 31
DB 03

L3R 2050K

160 TO POSITION

- TTWWV T T T T W‘"‘"" T o DA A - =

N

:C3ECR X ZERQ 20SITI0N 3IT
:IF AT 2ZR0 P0SITICN, GO 70 X00Z

'I? 10T

INCREMERT 2BC COUNT ONCE BER SEC.
AT CYCLES= 01

EXIT IF CYCLES NOT 01

13C 2pCCAT

IF PPC COUNT NOT = [(TIMEGL + 2; LIMIT
782N 2XIT

;PULSE X~ RELAY TO STOP TRAVERSE

SRROR RQOUTINE

;PULSE X- RELAY 70 STCP TRAVIRSE

gaetrssts TUCRUNENT X POSITION: SEQUENCER CCDE = 20 93 seserann

8 67 TINC:
A7

07

)

€2 0133

8 63

LI SEQRAT

PLO GPAGE ‘
LDN GPAGE :
XRI 08FE

LB PINGRX ;

DI PPCCNT

+CEECY 20 SEE IF WE ARE SENDING TSHE
ACOUSTIC ERROR NESSAGE GENERATED
3Y TRIS PPC (SEQRAT = §7B)

if 50, GO T0 THE PINGER R0UTINE

;1st TINE THRU THE 2PC ? i



-1
SIADGCT ZXT SEQUENCIR: SDISRY.MAC &2 552 3

§7%
878
m
78
879
§80
88l
3832
883
384
385
886
§87
388
889
330
§91
392
893
83
895
896
§97
398
899
300
301
302
303
304
303
306
307
308
909
910
81t
912
513
914
915
916
317
918
913
320

{ACRO-18 3.36

343%°
3436’

aanr

043
3ac
420"
34ae’
428"
243l
432
3434

9437

438"
043n°

43¢

43
RLEEN
341"
3442

0443

446"
WTEYR
0448°
0449°
0443"
4L
0440
e
2430'
0451"
482"
453"
1455°
0456'

0459'
0458°

Al
N
Ch 0448°

78 93
A7
N
H

FN
3 0618’

68 36
631"

83 38
073%°
23
04

€0 022"

9]

€2 0478

2AGE 3
o

12300

+

’

1INCy:

PLO GPAGE
LON GPAGE
LBNZ XINCX

LI Yp0s
PLO GPAGE
LoN G2AGE
DEC ASTR
AL 07

STR ASTK
sMI 07

LBDF ?08XT2

SZX STACR
SCAL R6, 2050

$Z% STACK
SCAL 26, BULSE

08 30
08 048

udRk 208XT1

SEX INTRC
QUT GROUP
08 30

LDI XPOS§
L0 GPAGE
SEX G2AGE
e g

ANT 078
SEX STACK
STR STACR
LON ASTK
ADI 01
X0R

132 XINCOX

DT CYCLES
?L0 GPAGE

; IF XOT: GO 7O XINCX

tELSE:
; CHECR CURRENT POSITION

¥ASK OUT UNUSED I NIBBLZ AND ZER0 (RESED: 3IT
STORE ON SEQUENCER ASTR

; IGNORE AND SXIT IF POSITION »=7

i SET UP INITIAL PARAMETERS

» DULSE X+ RELAY to start

: the traverse

¢ 300 = 3+ Relay
100 nSec. 2uise

TXIT THE ROUTINE

;READ X 208I7I0Y QPT0 INTERRUDTERS
B ONER

$INPUT X 208ITI0N
t¥ask null hits "0" position pit

;GET THE ORIGICNAL X VALUZ TOR TUE ASTX

; (X P0S) XOR (OLD POS + 1)

;IF AT NEXT POSITION, GO TO XINCOR

1 IF NOT:

;  INCRENENT PPC COUNT ONCE PER Sic.
;AT CYCLES= 01
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¥ACRO-18 3.2 PAGE 1-20
SSADUCT ZXT SZQUINCER: SDESRO.NAC 22 SEP 36
921 As¢ W DN GPAGE
222 M5 MU 1RI 01
923 3458 CA 0622 L3N POSKT1 + IXIT IF CYCLES 0T 01
824 0462’ F8 58 LDI PRCCNT ¢ 1¥C 3BCCYT
325 TR Vi BLO SPAGE
326 35 O 3DN GPAGE
- 927 3466 FC 01 ADI 01
228 368" 57 TR GEAGE
319 0469' 7B 3¢ . XRI TINEOL ¢ 77 33C COUNT YOT = TINEOL LINIT
§30 5463 CA 0622 © L3NL 308171 ¢ T3IN IRIT
$31 E
932 ;
33 0468’ E2 XINCER: SEX STACR :3ULSE X+ RELAY 70 $707 TRAVERSE
934 SCAL 36, 3GLSE
. 3315 3467 68 36 +
338 WU ATBE +
337 M1 18 8 300
338 MU 08 38 088
339 3475 Co 0628 L3R POSERR
‘ 340 :
341 M1y 1 XINCOR: SEX STACR s3ULSE X+ RELAY 20 $70P TRAVERSE
342 SCAL R6, 2ULSE i
843 0479 68 36 + !
I T3 0736 +
345 8470 18 B 30Q
346 M1 N 3 98
847 0478 €0 2619 43R 20803
343 ;
949 ;
350 :
§51 seveeee JERO THE ¥ POSITION: SEQUENCER CODE = 30 3C transe
352 ;
933 0432' 78 &7 10: DI SEQRAT :CHECK 70 SER IF WE ARE SENDING THE
954 TR Yi 310 G2AGE ¢ ACOUSTIC IRROR ¥ESSAGE SINIRATED
955 35 07 DR GPAGE 37 THIS PPC (SEQRAT = 374
336 486" 73 3F 121 2373
957 488" €2 0123 137 PINGRX ;1P SO, 6O 70 THE PINGEIR ROUTINE
358 ;
359 9483 78 68 DI PRCCNT s.5t TINE THRU THE PPC ?
360 TR Y L0 GPAGE
%61 0488 07 LDN GPAGE
962 043F"  CA 04D’ L3NZ YON » IF 30T; GO 70 YINCY
363 :
384 ; 13LSE:
965 0492' 78 94 ¥00:  LDI YIPOS : CHECX CURRENT P0SITI0N
966 TTTEYi PLO GPAGE

-y




AN - b 2 2B L dhai S e SN A
\
YAC20-23 3.36 MeE 1l
l SIADUCT IXT SEQUINCER: SDIRO.MAC o2 SEP 3
®¥T uE O
l ®/y 0498 I
963 0437 TR0
M0 % 5E
971 49 fE
' 312 9% C3 0l
973 .
I M9 2
373
i 6 MO 53 36 -
T WAL Ge3T +
378 :
l 979 04 I3
380
981 04A4' 563 86 .
. 382 046 2736 +
983 04a8" 13
84 04AY 04
! 985 :
AT U P &
987 :
388 :
' 989 %4AD' 3l Yox:
390 AL sl
991 AP 40
l 93 3430° 78 94
991 M3 A
394 M3 T
995 3434 &
I 196 M8 T3
397 0436 {3 2403
398 :
. 999 9439' P8 19
1000 0488 A)
0 nse
l 002 M Tl
1003 043F Ch d622
2008 C 73 48
1005 344 AT
l W06 NesT W
1007 MCs fC ool
1008 04c8t 97
l 009 ey P C
1010 243" CA 0622
1011 ;
I K} ;

\
LON GPAGE
JEC ASIK ; STORE CURRENT VALUE OF 7 208. QN A57%
ANT 070H H {NOT USED 3UT THE ASTX GETS INCRIMEINTED
STR ASTX : SATER AND MUST 3% DECRZMINTED :323)
3L »C3TCR LIRO POSITION 3IT (¥8B OF HI XI33LE)

130F 208712 ; IGNORE AND 2XIT IF ZZRO 20SITION 3iT= i

SEX STACK i SET UP INITIAL 2ARAMETERS
SCAL 6, 2080

SEX STACK ; PULSE Y- RELAY o stars
SCAL 6, 2ULSE ; <he traverse

08 33 v 330 = Y- Relay
28 348 ;100 2Sec. Pulse

L3R POSKTL ; IRIT THE R0UTINE

SEX INTEC ;READ Y2 208ITION 0PTO INTERRUPTEIRS
0YT GROUP 1GROV? N
38 0

LI Y2208
PL0 GPAGE
$3X GPAGE

w1 $INPUT 12 POSITION
SEL ;YOVE ¢ ZERO 208ITICN 317 70 LG¥ Ni3dad
LBIF 700X ;IF AT ZERO 20SITION, uO 70 Y06k
JIF W
uI CYCLES + INCREMENT 22C COUNT ONCE 2ER S:C.
L0 G2AGE ¢ AT LYCLESs N
LY GPAGE
I AN
U3NL 208%%% ; IXIT IF CYCLES X07 &
Lol 23CNT ;o INC PRCliT
?L0 GPAGE
10N GPAGE
ADI J1
STR GPAGE

IR TINEQL i IF 2BC COUNT NOT = TINEQD LIMIT
LBYZ 305111 ; THEW ZRIT



anae
oVas

e
1005
018
1047
208
1019
it
02l
Lgal
L3l

ena

avé

1028

sAanr
avéd
L)
ivai

1023
P
103
Wi
PRV
MR
1034
1333
PORL
XN
NORES
RIS
1046
il
0L

2343

Loed

¥ACRO-18 3.3
$IAQUCT SXT SEQUENCER:

34ce’

04"
SN
0403’
Mp4'
0425

408"

1409°
0408
240D’

Afnot
vaJl

1438

PR

4z
G4E%
0486’

e

1488’
04ED°
§4ze”
e

LYy
Uiy
s’
0478’
LN
048’
P9’
4Ry’
43’
04rD!

Apmmy

Jaia

8500

2A6E i-ul
$DIZX9.MAC 22 32D 3k

2 YOER:  SER STACK ;
$CAL 36, 2ULSE

68 85

9735 :

3 % 33

28 b 083

¢o 0625° LBR POSERR :

32 790K:  SER STACR ;

SCAL R6, PULSE

58 36 +

0736’ ‘

1 28 33

2 08 088

20 619" L3R POSOR
;exsaenes TYCIRNENT 7 208

18 5] YINC: 13T SERAT ;

A 210 GPAGE ;

97 LDN G2AGE ;

73 8F TRI 08FE

22y L3% PINGRY ;

78 43 107 PBCCNT ;

A7 PLO GPAGE

i LIV GPAGE

CA 0512 LBRZ YINCH ;

i 3 70900 DI 1220$ ;

i 310 GPAGE

i L3N GPAGE

3 JEC ASTX

% SER ;

1] SHR

7 SHR

7 SER

3K 07 M 01 :

5 $TR ASTK ;

w0 SNI 97

¢3 261E° LBDF ROSIT?

PULSE Y~ RELAY 70 5702 TRAVERSE

G0 70 BOSITION ZRROR ROUTINE

PULSE Y- R2LAY 70 $7C? TRAVERSE

17108 SEQUINCER CODE = 30 3D wxrrrma
CAECR 70 SET If WE ARE SINDING CTHE
ACQUSTIC IRROR MESSAGE GENERATED
37 THIS 29C [SEQRAT = 3rd)

IF S0, GO TO TR 2INGZR RWUTINE

L8t TIMZ THRU TFE 22C 7

I NOT; GO 70 YINCN

ELSE:
CIECY CURRENT 2CSITION

A0VE 7 20SITICN T0 LoW NI3BLE

AASR QUT UNUSED 3I YIBBLE AND 2ERO (RESED) 31T
STCRE ON SEQUENCER ASTX

IGNORE AND ZXIT IF POSITION >= 7
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‘\
AN
3ACRC-13 3.38 368 123
. $3ADTCT IXT SEQUENCER: SDESRY.MAC 22 SEP 36
kL] :
' 1060 %03 12 $IX STACR ; SET UP INITIAL PARAMETIRS
1361 SCAL 36, 2080
062 0504'  §3 36 +
1063 9506' 9637 +
l 1064 :
1065 0508 %2 $EX STACK s BULSE '+ RELAY o start
066 SCAL R6, PULSZ ; the traverse
I 67 0509 58 3 :
1043 0503 9736 ’
1069 3500 iA DB 320 ;320 = Y+ Relay
l 1070 9505 A D3 04 100 aSec. Puise
1071 : -
107 4508 CO 0632 3R POSXT : IXIT THE ROUTINE
073 ;
I 1T ;
178 8512 51 TINCN: SEX INTBC sREAD Y2 POSITION 0PTO INTIIRUETIRS
1076 1303 8l uT GROUP 1GROGP 00
' W BsH 2 28 00
OYE] N T LDI Y2P0$
1079 VANV PLO GPAGE
1383 B SEX GPAGE
. 1081 519" 3¢ b4 IV SINBUT o 30SI7I0N
1282 WL R SHR (MOVE Y POSITION TO LOW NI3BLE
283 0513' 76 1
l 1084 351¢" 78 SHR
1035 15130 76 SER
1086 05i2"  FA 07 ANI 078 sMask nuil hits "I" position ait
' 287 95200 52 STR STACZ
1088 521t 2 SEX STACT
1039 3523 O LDN ASTEK :GET THE ORIGIONAL ¥ YALUZ FOR TEE 437X
1090 3823 B¢ 31 ADI 01
I 1091 1828 3 108 s17 208) OR 10LD 208 + &)
1092 9526 €2 084¢° 132 YINCOR 177 AT NEXT FOSITION, GO 70 YINCOX
1093 : 1I7NOT:
l 1094 6539 78 19 123 CYCLES : INCRENENT 33C CUNT C¥CT 23R SEC.
1095 158" N 310 GPAGE ;AT CYCLES= 01
1996 05200 N LN GPAGE
l 1097 35 Al 1RI 01
1098 3527 CA 0622 . L3KZ POSKT!  IXIT IF CYCLES ¥OT 31
1099 3532° 78 &8 DI PRCCNT ;o INC 33CCHT
1100 0534' A7 PLO GPAGE
l UM 9538 01 LDK GPAGE
1102 536" 7C 31 L0t
1103 /9 $TR GPAGE
l 9% VEEL R Y IRI TINEOL : Ir PBC COUNT ¥OT = TINEDD LINIT
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cenr
‘ L
cave

1106
NLH
1198
UL
g1

hdsaw

IEER]
alds

1944
Alad
.
FOPe;
ceat
ilia
assv
116
Ry

1118

Allg
i

(AL
oY)
ilal
L
i

aadd

cean

aab
eqn

aad
ten

“bé
.e
RN
)
~adas
cennm
11dé
een
1133
ceny
cest

caqg

cadv
1136
in
(i
%)
1l
YL
S 23
1i4d
Ll
ey
.ol
145
1146
ey
)

.et

YL
2150

¥ACR0-18 3.36

SEREN

3838

033F"
541"
843"
844’
154%

0548°

3549
0543'
540"
542"
0548

852"
ALLLY
535"
2886’
588"

523"
333D
1858
J58F"

0862°
564"
SLTEN
3388
867"
569"
0568’
88’

567"

) g2 <

-

A 3832

3

=1

68 36
0786

1A

8

€2 0623

£l

88 36
1736°

1
0 613"

8 67
Y

Y]
33
3
78 88

LY

7

€1 2372

3%

e vag
-3 oo

-3

oF
52

A 08
Ca 0612

£l

2A68 iU
STADUCT IXT SEQUENCER: SDESRY.NAC

32§22 &8

YINCER:

YINCOR:

;ltltll

MR

- —— g ‘T"—”""‘-rwr'—-T”'r-'ﬁ—'ﬁ-wv-——w—-‘q::ir. -

L3N 208771

SEX STACK

SCAL R6, 2ULSE

28 30
] d8d
L3R POSERR

SEX STACK
SCAL Ré,

28 330
28 088
L3R POSOK

2ER0 THE I 20SITICN: SEQUERCIR C02E - 2

ol STQRAT
240 G2AGE
LN GPAGE
137 98rH
282 PINGRX

Lol PRCCNT
350 G2AGE
LoX GPAGE
L3NL 20X

L1 11208
?L0 GPAGE
0N GPAGE
530 ASTR
ANT oPd

STR ASIR
ANT 088
382 208112

SEX STACK
SCAL 16, 2050

FULSE

. THEY XIT

:3VLSE Y+ RELAY 70 $T0P TRAVERSE

+PULSE ¥+ RELAY 70 STTP TRAVERSE

:3 35 [ 22

CHECK 70 §IE IF WE ARE SENDING TiZ
ACOUSTIC ZRROR MESSAGE GENIRATIC
3Y 7HIS PBC (SEQRAT = 37d)

¢ 1% 50, G0 20 TEE 2INGER RCTTINE

;1st TINE THRU THE 230 %

; If 0T, GO T0 2INCX

CK CURRENT 20SITICY

STORE CURRENT VALUE OF I 205, ¥ ASTX
; {07 USED 3UT THE ASTR 320§ INCRIMENTID
; uATER AND ¥UST 3E DECREIMENTED 3IRE)
;CEECK 2ERQ POSITION 3IT (NSB OF L0 NI3BLE!
; IGNORE AND EXIT IF 13R0 POSITION 3I7= )

; SIT UP INITIAL 2ARAMETERS
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HACHC-15 3,38 6 -85

wrram mgm an -- Az
SEADUCT IXT SIQUENCER: SDESRYLMAC 22 3IP &9

2279
N3

3878
080"
58l
0583°
RELLY
~:3J

N

AEEER

1583
BTN
538"
MLETE
MR
33
3396
597"
398"
IS
898"

agaae
i“)

JEAD’

11
SET RN
I5A8"
0sAé’
957"

a3 86 *
3631 *

£l

88 86 -
1738 *

N
-l

Ve

VYN

e rAp.
& wvd,

3

30

Y}

Al

6
HEYr
Ch AN

7819

A7

31

Rk I

Th Bl
73 54

A7

a7

N

37

t3 3¢

ot R Yyl

i PR

83 38 .
738’ +
i

08

0 625"

-5 "-—q—wt-.——-n..—-—-—-rf:ir, -

SEX STACX
SCAL R0, PULSE

33350
33 J4E

JBR 2Q5ITL

SIX INT2C
30T GROUP
33

uDI 12208
?L0 GPAGE
SIX GPAGE
R T
ANT 083
2387 230K

)G (oA
210 J2AGE
w0¥ G2AGE
nIAa

ubil PCSKTL

Ta7oEnyT

wwa Lo

30 32AGE
WOF GPAGE
AT U

§TR 3PAGE
1R TINEDL
382 208870

SEX STALR
SIAL 36, PULSE

23 380

35 ASG

vwes

L3R POSERR

Rk ot ,V—Q; ——-v

; PULSE T- RZLAY to start
; "he traverse

; SXIT THE RQUIINE

(RZAD 13 2083710

ek Gt

0PT0 ZRTERACFTIAS

JINPUT YL 20SITION
(C3ECX T 2ER0 20817108 37
sIF AT IERQ PCSITINN, &3 C 2ol

7:? T

INCRIMENT ’PC SOUNT ONCT FaR SEC.

AT J¥CLESE

IXIT IR OJYClEs NeT

IR

IR 330 ZOUNT NOT = TINZIL LINIT

Ty i

RTLAY 70 STOR TRAVIRSE

;ULSE L-

160 70 0SITION ZRROR ROUTINE

e
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Ll
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Y

samee
abaa

a9
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«qa
131l
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Laid
Taez
+4ld
Ry
“4sl
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P
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-61d
Y]
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cana
enaV

can
=-ba

tAA
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ean
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Lt
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Y X
el
a3
Y
JPEN

Y]
2edd
L]
Led8
1236
N
243
1
iy

13

¥ACR0-23 3.3

SZAJUCT EXT SEQUENCER: SDESR9.MAC 3

Ty

0%A3
254D
O8AF’
530"

330

il

68 86
4738’

3

78 57
Y}
]

Ll
vbd

73 58

1Yy

88 36
3136°

»

A

’

[

S$EX STACK
SCAL 36, PULSE

28 350
28 08k

3R 20508

]

PULSE 2- RELAY TO STO? TRAVERSE

jreasens TNCRENENT 2 20SITION: SEZQUENCER CODE = Z0 37 wxzarna

’
7TV
wad

C:

1DI SEQRAT
?L0 GPAGE
S0 GPAGE
XRI 18FH
.31 PINGRY

L1 PPCCHT
200 GPAGE
L0 EAGE
J387 ZINCY

LI 12208
3L GPAGE
SO G2AGE
JEC ASTR
AT 07

STR ASTR
SNT 07

LBDF POSXT2

SEX STACR
SCAL 36, 2080

SEX STACK
SCAL R6, PULSE

28 34Q
08 4§

;CBICK 70 SEI IF 4§ ARE SINDING TEE

'

»
¢

'

'

=3

ACOUSTIC ZRRCR MESSAGE GENERATIO
BY 7HIS 2BC (SEQRAT = 373}

iF 80, GO 70 7THE 2INGIR RQUTINZ

;ost TINE TERG TET R0

IFONCT; G0 70 CINCY

CX CURRENT 20837780

SASR QUT UNUSED 3I XI3FLE AND 11T RIIiTt 3T

; STCRE N SZQUENCER ASTX

; IGNORE AND EXIT IF B0SITICN )=~

'

1]

.
'

e AR A A Bt vttt oA o ame o A ke o m

v ST U2 INITIAL PARAMETERS

PULSE I+ RILAY to start
the traverse

34Q = 1+ Relay
200 aSec. 2ulse

e A B S



R i

AT

il e=m wes = MNP B S S B e =w e e o GE B @GR

Ty - - ”“ —
AN
YACR3-13 5.36 2468 =
STADUCT X7 SEIQUENCER: SDESRY.MAC 22 SEP gb
Land ;
ladd asdp"  cd de2d L3R POSKT ; EXIT THE ROUTINE
L4 ;
iadb ;
wod7 PR A JINCY: SEX INT2C ;RZAD Y1 P0SITION 0PT0 INTZ23U27IRS
1348 031" 8l OUT GROUP ;GROUR 00
1248 0582" 00 08 00
2350 9881 P8 9 Ll 12808
2381 ERE R Y 2L GPAGE
LY ALT{ B SEX GPAGE
1253 587" &C Pl sINFUT 1 POSITION
1254 0588" fA YT ANI 078 iMask nuil bits "8" positicn ais
pYLL] HEY! SV SEX STACR
la88 873 32 STR STACR
LY 0ss¢' 0% DN ASTK +G2T THE ORIGIONAL I VALUE TOR TEE ASTX
1358 gsed*  BC 01 ADI 01
La%8 058F' F 0 ;{2 208) XOR {OLD 208 + 1}
La60 05F0° €2 0812 L3Z ZINCOR ;IF AT NEXT POSITION, GO 70 ZINCOK
2261 ; 17 80T
1262 0323' 18 3 LoI CYCLES ; INCREMENT ?PC COUNT CXCE zz2 ::l.
128} 9588 AT ?LY GPAGE ¢ AT CYCLES= 01
~o8d Bre N LDON GPAGE
Lo 3571 T30 RI AN
PoI1 3579 QA 62 LBNZ 3QsXTL ; IXIT IF CYCLES NOT 4l
187 BT Y a1 2BCCNT 7 INC 2PCCNT
1a08 2883’ 7 ?LJ GPAGE
La68 SLT A DN GEAGE
LT 36300 ¢ ADT G
MY s02t STR 3PAGE
1e7l ge0i" T3 1C ARI TINEQL ; IF 3BC COUNT NOT = TINEOL LINIT
2273 3838 QA I8IT 2382 208T1 7 THEN £XIT
174 ;
1273 ;
278 0608 2 JINCER: SEX STACK ;PULSE 2+ RELAY 70 STOP TRAVERSE
77 SCAL 36, 2ULSE
303 a603' 93 38 -
108 603" 1738 +
vad0 Bt 1 38 34
AN 80" 3 J3 088
1adl 607" C) G628’ uBR POSERR
1483 :
1384 0612 =z LINCOK: SEX STACR ;DULSE 2+ RELAY 70 $70P TRAVERSE
1288 SCAL R6, PULSE
1286 613" 68 18 .
287 3615 3136’ +
28 06l IC 28 34




1ACR0-13 3.3
SZADUCT IXT SEQUENCER:

G390
1390
LTIt
1292
IRty
1294 06iC
1235
6 08iE
97 LE
1298
-39
500 e
x 4301
1392
. 301082
04 06T
} 305 0638
305 629"
[ 9T 1623
$ 1338
| G309 26
M
| oo
92 o6ar
13
R ERE
) EE 363
I
i S5
A 18
“319
132
| 130
21 0T
G3 0639
SPTRTIIY
G355 063"
1326
g3 en
IR
G329 064"
1 G300 sl
- 01 064"
1332
33 a6k
| G 966

38

<0 3000
€0 0000+

78 80
A7
"
79 30
37

-n
-

650"

N
783
=

)

an aenay
0 el

783
Y

37

8 30
A7
0
AR
57

78 68
Y

nsk
PPN

LAt g v

35,388

20S0R: SEX STACX
SCAL %6, PCS

P0SXT2: INC ASTX
.38 INCPRC

POSXTL: LBR DECPEC

'

POSERR: LDI ERROR
?L0 GPAGE
DX GPAGE
ORI 808
STR GRAGE

SEX STACK
SCAL R6, 205!

LDI AR
STR ASTX
S3R 2INGRX

;8¢ SUBROUTINES t2t

2(80:  LDI XYIFLG
210 GPAGE
DT acH
STR GPAGE

231 ZRROR
250 GPAGE
LON GPAGE
ANI 7HH

TR GPAGE

w3l PPCCNT
L0 GPAGE

hafe diERdS o

;CLEAR PARANETERS

;CLEAR OLD ZPOS FROY ASTR
;G0 70 SET TP POR EXT 23C

;G0 70 DECRENENT £2C

+SET 20SITION ZRROR CODE IX ZRRCR €CRD

;S0SITION SRROR = 3IT 7

;CLIARK PARANETIRS

5040 ASTX WITH SRROR CODE .Sty position is

: not changed; pinger will clear and Increment;
SIND PINGER XYZ ERROR 2323 "A™

i SET XYZ FLAG = AC FOR T3IS SEQUINCE
: (TURNS 0N 0PT0 INTERRUPTIR 2WR!

7 SET ZRROR WORD ¥S3 = 3

+ SET PPCCRT 70 0!




LR 4

g

g

i

TTTT  TET T vw

aonepm
SIA! :
SIABUCT 3

1333
J336
1337
1338
1339
2340
1341
1342
34
L34
1348
1346
1347
1348
1348
1350
1381
1382

.
..
o
Lo y

-2 @ e

3% O LN 0y e

bod

X7

Rathmind 5 Lo T4 Jhase b e ——---'w-ﬁv'—j~'—~v himamatd ol K e ;v‘-vvvv - -- - - = -
~,

ST
649"

178
f84p’
J84D°

J64E’

0880’
653"
3653
633"

3656
0657

3658’
Jo%n
638"
650"

0652

3880’
18
0662
3864’
667"
3689’
663"
660"
de67’
87
673"

¥ACR0-18 J.J6

J2gVED

CER: SDESRY.MAC

78 i1

51

a
7820
37

88 36

78 68
LY
7830
57

N
5

7334
Y|
N
1

)

I

FA )

€2 3000+
3%
3176
7343
31
30l
338
€0 0000

Boie
22 330 3

9
3

¢
¢

’

;Ilttxllltttlxl 30 An -
where 2

.
'

SAN1X:

Wil
$TR GPAGE

JEC GPAGE
LDI 108
STR GPAGE

SRET R6

LDI 2PCCNT
2.0 GPAGE
LDI 00

STR GPAGE

DEC GPAGE
STR GPAGE

LDT RYIFLG
PL0 GPAGE

L2170

STR GPAGE

SRET 6

SEX STACR

LY 28C

ANT 03

181 INC2RC

1RI 0L

3% SEDI

iRI (01 X0R 32)
32 SEDIR

XRI (02 X0R 03
32 SEDLV

LBR INCRRC

\

; SET SEQRAT TO RUN ZVERY CYCLZ
; (EVERY 25 2SEC.]

:RETURN FORM SUBRQUTINE

:CLEAR 2BC COUNT

;CLEAR SEQUENCER RATE

sRESET XYZ 7LAG = 30

;XETURN FROM SUBROUTINE

-

SEDZMENT AND WATER SAMBLE FUNCTICNS srrzasratixsx
= 31
150 A0-A)

;MAST TOR LAST & 3ITS
;30 A1 = 20E5 NOTIING

20 Al = SE. L INSERT
v 30 A2 = SED. 1 RETRACT

. 1 UNDATCE & H20 SANBLE :

"
(23
[52]
©

;o 20A3




—a e -

1381
1382
1383
1384
1385
1388
1387
1388
1389
1390
BLJS
1392
1393
134
1395
1396
1397
1398
1399
1400
1401

. !Nﬂ'
'

1443
1404
1408
L4068
4N
2408
1409
1410
L4l
i
41
Al
413
14ib
RN
Ll
K
“4a
142l
“a
W42
1424
1425
1430

¥ACRO-138 3.16
SEADUCT EXT SEQUENCER: SDESRY.MAC 22 SEP 86

3876
676"
678"
678"
678"
067C*

67F"
9678’
681"
683"
0684'
0635"

688"
0688
1634’
268¢C"
068D"
688"

a8l
3692
3693
635"
698"
0e3’
163C"
0698’
0gAl’
06ad’
It

3649’
JoA§'
J6aB'
Jedd’
J6AE’
dear’

DEYYR
682"
634"

68 86
0736°

06

04

0 3000+

68 §6
0736"

0

08

0 2000+

88 86
i736"

08

08

0 3000+

22

I

A0

€2 0000+
3 01

32 A9
Rk}

2 0632
3 01

£ 0638
{0 2000+

88 36
736"

09

08

€0 3000+

68 86
0736"

y———— v~ v -

PAGE 1-30

SEDII: SCAL R6, 2ULSE

0B 08Q
08 088
L3R INCPRC

SCAL R6, PULSE

0B 079
DB 084
LBR INCERC

SED1U: SCAL R, PULSE

08 100
0B 088
L3R I§CPRC

SZX STACX

LN 28C

ANI 03

LBZ 1NCP2C

ARI A%

3% SEDII

IRI (00 XOR 02)
uBL SEDIR

IRI {02 X0 33)
132 SEDAV

L3R INCPRC

SAM2X:

SED3I: SCAL Ré, PULSE

)3 i1Q
oB 088
L3R INCP2C

SEDIR: SCAL 26, PULSE

et )V‘:""v -- -
\

;PULSE SED.I IWSERT RELAY

; Conn. 2 - ?in 3
; Relay Pod 2

;PULSZ SED.1 RETRACT RELAY

; Comn. 2 - 2in 7
¢ Relay Pod 2

3ULSE SED.L UNLATCH, 320 SAMPLE [ RZILaAY

; Comn. 2 - Pin b
+ Relay Pod 2

120 A4-A7

tMASK FOR LAST 2 BITS
;50 A4 = DOES NOTHING

; B0 A5 = SED. Z INSERT

I 1

"
[ 2¢)
(4]
L~

. 2 RETRACT

2]

Y

"
w
L)
©

. & UNLATCH

;PULSE SED.2 INSERT RELaY

; Comn. 2 -Pin 3
¢ Relay Bod 3

+PULSE SED.2 RZTRACT RELAY




e —

R e i S

- ""?’""'v’"r ”~~-

Py
1428
1438
U3
43l
1432
1433
1434
433
1436
un
1438
1438
T
1441
1442
1443
1444
14438
1446
1y
1448
1449
248
1451
K1)
1453
1484
1435
1436
K1Y
1458
1439
1460
461
482
1463
164
1163
466
{467
1468
1489
10
n
“n

T

T T

¥ACRO-18 3.36

636"
LN
0638

0638
638"
263D"
1Y)
08¢0’
J8CL’

16c4’
f6cs’
06C8'
268"
36¢3"
36D’
3637
602"
06D’
607"
628"

639"
bhl
628"
fezl’
ezl
683"

H
636"
3588
S
J6EB"

J6EC’

HTA
06ZF"
6Fl"
673’

1)
08
€0 0000

68 36
738"

33

8

0 0000+

£2

ac

FA 03
€2 080D
8 01

(2 356"
R

(2 deer!
73 01
2 0erg’
0 00002

88 i
788"

i2

03

€0 2003

68 36
a736°

il

1

<l 3000+

88 6
0786
14

v

Paed

SIADUCT IXT SEQUENCER: SDRSRILMAC 22 3

-3l
£P 56

.
'

pravataess B0 AQ-AR - HYDRAULIC, SUCTION 2UNPS AND VIZW 30RT CLEAY txxrrsss

.
¢

PUMBY:

1Y0RY:

SPAREL:

31
08 08K
L3R INCPRC

SCAL R6, PULSE

DB 11X
0B o8k
43R IRCTRC

SEX STACK

w3k P3¢

ANI 03

LB ZYDRU

IRI 01

LBL SPAREL

IR 101 XCR 52)
uBL SuCT

IR1 {02 X0R 03)
531 CLEAN

uOR 1N¥C32C

§CAL 36, 2ULSE
B 38Q

08 088

L3R IACERC
SCAL R6, 2UisE
38 419

38 384

LBR INCRRC

SCAL R6, PULSE

2B 360

.
1]

; Relay 204 2

.
¢

Comn. 2 - ?in ¢

;2ULSE SED.Z UNLATCHE, 20 SAMPLE 1 RILAY

Tomp. 2 - 3in 3}
leiay Pod ¢

JMASK FOR LOW 2 3ITS

20 A8 = FYDRAULIC 2U¥P

L=
=9
.
[¥33
"

[Z1]
r=3
o
%
"

;20 AB = (LEAN VIEW PQRT

3

ZTDRAULIC uNP

v Comn. 6 - %in
: Relay Bod 6

ORI 4
(S2ARE T

;ooomm. § - Pin d
: Relay Pod 6

:SUCTION 2042

s Comn. § - Bin

$3438 41

SUCTION 2UHR

.



1473
14N
1478
1476
un
78
1479
1480
481
1482
3443
1434
1485
486
M1y
1488
1489
480
1481

canA
P

1493
.43
1433
1496
iy
1498
L4
L300
L3l
130
1503
1304
1303
1306
30
308
1309
230
il
1512
280
1514
1513
1516
N
1518

Y
067"

678"
0678’
26F}"
Q6FC’
06FD’
jege

HIS
0702
73!
07es’
108"
PELS
Y
708"

s’
018"
19"
4
313"

me
me'
§120°
nu
1y
ny

mn
mn
02y’
'
grc’
nw

b L L e et o
T Y T T T e - ~-v~;v-v--..-v,__._m_, ———

¥ACR0-18 1.36
SIADUCT 2XT SEQUENCER: SDESRI.MAC 22 3%

a8
0 0000+

68 86
0736'

17

a8

<0 G000

22

V[

R W]
€2 0718
f3 01
€2 0718
'8 03
¢z

0 0000t

b}
¢l 30000

68 36
786"

il

08

0 0000s

68 86
0736°

17

g8

€0 0000+

l-
?

13

32
b

CLEAN:

INSRT:

RETRAC:

PUNPRL:

J5 488
L3R INCPEC

SCAL R6, PULSE

DB 219
D3 088
L3R INCERC

SEX STACK

LN PR

AL 03

LB INSRT

R®RI O

LBZ RETRAC

IRI {01 ROR 02)
137 PUMER]

IRI {02 Z0R 03)
37 PUMPRY

LBR INCPEC

SCAL R6, PULSE
2 2%

28 085

LAR INCPRC
SCAL R6, BULSE
25 23Q

28 085

“3R INCPRC
SCAL %6, PULSE
DB 379

DB 088
LBR INCEEC

¢ Relay Pod ¢
:CLEAR VIEW 20RT

+ Comm. § - Pin 3
; Relay Bod §

+MASK FOR LOW 2 3ITS
; B0 AC = Insert flume

; E0 AD = Retract Fluge

; E0 AL = Recircuiate Pump %!
jratet 30 AF DISABLED tress ,
;20 AF = Recircuiate Pump #I i

:lasert Fiume

; Comn. § - ?ia 3
; Relay Pod 4

;letract flume

» comn, 4 - 3in7
;. Relay Pod ¢

+KECURCULATS 2UNP #1

; Comn. 6 - Pin 7
: Relay Pod 6



SACRO-18 3.38 JA6E 1-33

SEADUCT ZXT SEQUINCIR: SDESRY,YAC 22 332 56

1518 1 BUNPR2: SCAL 38,
H ; 0B 409
1531 : D3 083
1522 ; LBR INCPRC
1523 ;

1324 ;

152§ :

2526 :

87 ;

] 70 0 FLASEX: LDY 2p¢C
1848 ST C £ Wik] ANT 03
1539 0733 Ch 00002 L3NZ 13CPBC
183 ;

1333 Me il SEX INTRC
153 M1 81 QUT GROUP
154 0738 00 DB 00

1835 ;

1538 §739* &6 QUT CAMERA
1537 073a' 00 DB 00

1538 H

LDT CAMCNT
?L0 GPAGE
Lo GRAGE

159 73 M
1540 oW
1541 mE 0

1342 anF fel ADI 018
L5843 04y 5 STR GPAGE
1344 :

1348 143" C0 Q0004 LBR INCREC
1546 H

1547 ;

1548 H

1543 pressesaatnasae £ 30
1830 :

1381 048 o RLOVR: 10N PeC
1552 0746" 7k 23 ANI D)
L] 3748"  CA 0000¢ L3NZ INCeEC
1554 :

1885 748 Bt SEX INTRC
13356 e 8l OUT GROU?
153 P 0N 58 40

1858 :

1389 e 85 QU LDVRST
1360 4F G0 DB 00

1561

1562 ;

1563 0750"  C0 20000 LBR INCPRC
1564 :

2ULSE RECTRCULATE 2UNP 32
; Comn. 6 - Pin 6
. lelay 3od 5

R332 L3323 22377777] £0 CO - TARE A BICTURE taexatgaaxakiakhndttastaaatraasstetes

:DECODE PPC

JRETURE 17 30T Q)

; SELECT 1/0 GROUP 9

y 106
; NULL DATA

+INCRENERT CAMERA FRANE COUNT:R

~ XESET THE LDV AAaaanstasaanaahnx et athRakRRRASRERLRD
;OECCDE PBC
(RETTRY IF NOT DO

183LECT 170 GROVR O

JRESET LDV {1/0 5)
; NULL DATA



N
AACR0-18 3.36 PAGE -3

$2ADUCT ZXT SEQUENCER: SDESRY.MAC 22 SEB 36

1585 ;

1566 ;

1567 seesekteseacasres 0 Fn aaaa - SEQUENCER 3RANCE OX SWITCH reskcsessesstrsreinae

1563 ; teaate g o= 0-3, azaa = Branch address

1389 s taseat PO = Bottom Switeh, F1 = Flume Insertion Switches,

1570 ; tsaaxt B2 = Flune Retracted Switch, F3 = IGNORED (Spare)

3N :

13N ;oastaes GYSTAT = ! Bot i )  , IasO i) Iasd | Insd | Imsd : lzsl | xaase

1303 : ) ‘

1374 H

1915 079" F8 82 IFSWX: LDI SWSTAT ; 17 SWITCH np  FURCTIONS

1578 9788 &7 PLO GPAGE ; LOAD SWITCE STATUS

1517 075" o€ LDy 2BC

1578 07571 1} ANT 03 : 30: IF 2PC =

1579 0759 €2 076’ uBL IFBOT : £0 0, 60 TO 50TTOX SW. ROUTINE

1580 975¢* T3 01 1RI 01 '

1581 0758 C2AMT¢ L3 IFINS : £0 71, GO TO FLUXE INSERTION SW ROUTIXE

1583 0761 7R Q) TRI {01 XOR 02) ;

1383 0783 €2 077F° 137 IFRETR ' 20 §2, GQ TQ FLUNE RETRACTED SW RCUTINE {Ins{i

1534 :

1338 368" i€ IFSWRT: INC PBC ; OTHERWISE, EXIT

1586 181l INC 28C : I

1587 0768 iC b [ -3:do

2388 0769'  CO 1000+ L3R SAVERC

1849 ; r

1580 e W7 I730T: LON GPAGE ¢ IF 30TTCN SW, JUNP 70 RAAA ’

1891 076D T SHL : 2L§E, 2XIT )

130 768" ¢ 3766 LBNF IFSWXT

1393 3M7L €0 2004: LBR JUNP

1344 :

1345 me n IFINS: G2Y GPAGE v IF ALL § INSZRTIOY SWITCIES, JUXP 70 ddAA

1596 0775  FA 0P ANI 0f% ; ELSE, EXIT

1597 0777* £y 37 131 03

1998 0779 €3 0000t LBZ JUNP

1394 877¢  C0 0766° U3R TRSWRT

163 :

1681 e IFRBTR: LDX GPAGE ; IF TLUME IS RETRACTED, JUNP T0 AdAA

1602 0780'  fA 0 3 108

1603 1781 €1 0766’ ud2 IFSWAT

1604 8785 <0 0000+ L3R JUNP

1605 :

1606 ;

1607 :

1608 i dssetr B0 P ozaaa - SEQUENCER BRANCHE ON ACOUSTIC SIGNAL strtttexaszratanx

1609 ; dstaad o = §-8 3333 = Branch address .

1610 poAseant 74 = §ig. A, F9 = 5ig. 3, FA = Sig. €, T) = IGNORED rrre t

: I

i
1




-w Rl 2 o] Wﬂ*vﬂ*"‘W”‘-—vw-v—m—
. AN

\
¥ACR0-18 3.36 3462 i-38

STADUCT EXT SEQUENCER: SDISRO.MAC 22 SE? 36

I ;

1612 poweesxe ACSTAT = 0 1 0] §iguC i Sig.3, Sig.a . rEruss

1613 ;

1614 ;

1618 0788 8 81 ITACUX: LDI ACSTAT

1818 0784 Al PL0 GPAGE

1617 2788 ¢ LDN PBC

1618 078¢'  FA 3 ANI 03

2bis 78T 2 Ml 0% IFACA ;20 78

1820 791’ 301 fRI 01

1621 0793' €2 07A8° L3Z IFACB ;B0 F9

1822 0796 78 03 IRI (01 X0R 02)

1623 0798 €2 07AB' 13Z IFACC 20 FA

1624 ;

1825 0798' I IFACKT: INC PBC :I7 YO SIGNAL, CONTINUE W/Q JUMP

1026 T8¢ iC I¥C PBC

1827 079D i€ INC ?BC

1828 0798 €O 0000+ LBR SAVEPC

1828 ;

2830 ) YA IFACA: LDN GPAGE ;IF SIGNAL A

1631 37a2" Rl ANT 01

1632 7ad' 30 30 3R IFAC?

193] :

1834 e 07 17AC3:  LDN GPAGE (o7 SIGNAL 3

(53t b E VAR W) ANT 22

RN A3 30 30 3R IFAC?

1637 :

2833 A8 W7 CEACC:  LDN GPAGE ;1F SIGNAL °

1839 JIACY FA U ANI 04

1640 ) VAR I A 3R IRAC?

164l ;

1Y) 0750  CA 3000+ IFAC?: LBNZ JUNP :JUNP 70 aaaa IF SIGNAU

284} 9783 ¢3 0798’ L3R IFACKT +IF 0T, GO 70 NEXT 23C

1644 ‘

1645 :

K1) ;

2647 RETTTIITRTELIT: 200 2SEC. 3ZLAY 2ULSE SUBROUTINE rtastiteserakintestasnetns

2543 :

1Y) 736" 78 4o PULSE:  LDI PULXNUY

I ED) 738" N PL0 GBAGE

1651 0739 46 , LDA LiIST ;Get Relay driver # froa LIST

1652 078A" 7 SEX GPAGE

1853 788" 13 *TYD :Store Relay Driver # at GPAGE = PULNUN

1854 0730 46 LDA LIST :Get Pulse time froa LIST itize = 15mSec 1 LIST)

1035 73 M STXD :Set Pulse time counter

1696 078" 8 AC LDI OACE




1887
1638
1639
1664
1661
1662
1563
1664
NTH
1666
1687
1668

¥ACR0-13 3.36 :
SEADUCT TXT SEQUENCIR: SDE3RY.MAC 22 s2B

acy’
01cy”

ey’

57
8

88 96

2AGL

kL

36
STR GPAGE :Set Pulse flag = AC (active;
SEX STACK
SRET R6 :Return from this routine

tesreaseeansnsess IND OF EXTENDED SEQUENCER FUNCTIONS ttxtestssstastzrrss

ARRRARAKRARKRARRAXSARSARRRARARRARARARRALRALRSRIIARRRLARARERRRERREIRERLEARRE

END




¥ACR0-18 3.8
SERDTUCT EIT SEQUEACER: SDI3RI.MAC 22

YACROS:

32 311
DADI  DBNL
i T
RL3I  RLXA
S22 SRi
SYNBOLS:
aCsTAT Q8L
ADGRE 008D
AN e

ATOL4 20A3
ADTIL4 0098
ADT4L4 Q0%¢C
ADTEL4  00AQ
ADT8L4 Q0A4
AR1I0 0013
ASTREI 0064
ATNFLG 001
ATT 0100
3ATTRY %010°
LT 3000
307PG 03B
CHEASS  00¢2
CRTRLI 307
CTARL 06
CIBEI 3070
CTCET 9074
{ycesT o008
Ji80 010
JECPRC 0623
M 0003
PLAGD  D06A
TLON shAC!
2 3000
il Wi
26EXP 1037
30GVAL 0020
IT0RU G6DD"
JEACB 0TAS"
JFACIT 0793
1888 0070
INSRT  0713°
26 0078
RY 0006
I0STAT 00085
287 008
NEMPTR 0OAE
2C 0003

CALL
JSAV
GeC
X

8T

AD3HS
ADGLY
ADRES
ADT1RE
ADT3HS
ADTSHS
ADT7H8
ADTYHS
AR100
ASTRLO
3ATL
T
BATTSY
3R2CNT
CAMCET
Cypss
CRCHI
CTALO
CI3L0
e
CTCLEs
JATAL
o
EXPRUM
TLAGC
FLUNX
GPAGE
i10
0076
322%6
i
iACC
1F307
1SR
INTCRL
INT2CL
10CLR
JUMP
L)

NUX
POSTA?

(i

)83l
IDLE
81D
§72C

a9t
003E
0087
00835
9099
009D
90A1
0045
J0la
0065
Je0d
uw
dosc
073
3088
0ss
006
062
nn
0075
3019
2002
3000
d00F
0363
9701
by
0013
0083

3334

3028
3N’
T
075y
71840
2840
2004
1731
3016
0002
083

2AGE

Aen
)
b

hH} |
aC
SCAL
TCAL

aoshd
ADHIB
ADRL4
ADTLL4
ADTIL4
ADTSE4
AT
ADTIL4
ARTLG
ASTRTR
3AT2
3ATT
BATTUR
30r9
CANERA

AvimY ey 4
viladal

]
CTAVAI
C3VHI
CICVHI
b
JATAG
S0XE
EXTEO
TLASH
TORNTI
GROUP
HALT
aD61IX
3LATCH
e
IFACY
iIri¥s
125WXT
INTHSK
INTSTA
T0CTEL
L2aur
m
NUXPTR
PI%6

§
§Ip 30

JACI
DSHB
20p

sl
TRET

0052
3003
0090
0086
309a
0098
102
0048
001D
5277
003
glie’
1083
3020
2006
2003

ama

v
0062
2072
W78
313
0004
§rr
goeo*
Jecd
go1a
0001 ~
3008
122At
2033
0730
Q0F8’
g
0766"
7300
7300
0005
3
3Lt
30AD
0

DADC
DSHI
2PAGE
sCH2
XD

ADELG
ADLO¢
ADTOHS
ADT2HS
ADT4RS
ADT6HS
ADTBHE
ARl
ASTX
1FL6
3AT3
BATT3
3ATIXT
3UFFER
CLoAy
CNTRLY
CRCaY
CTAVLO
(Wi

Ampe
Vebilu

i
DATAY
IRROR
FLAGA
FLASER
GLoz¢
GRESAV
106
126eWR
ISEITT
IFACA
IFACUX
IFRETR
15CPRC
iINT7C
INTVEC
roLoc
LOVRST
MENORY
RULL
PINGR

JADD
J1C
PUSH
14
{IE

2080
0802
00a7
087
2098
009F
00A3
201c
000E
it
0004
i
ey
3300
678"
9003
3005
3067
aNn
b
3011
2008
0080
2069
1730
0080
J00A
0083
3008
2004
my
0788"
0778
0751
001
7880
00FE
1005
3007
00AF
0024




$3ADUCT

2INGRX
24PS0
MBS
336CY2
PEGXTL
7081
20SXTL
2pC
PULCKT
20Lxy
PULZN
B | ¥/
3BLO
3CATI2
RETRAC
{1h
ROTON
207C0R
ROTHDG
070K
207171
3570
Al
2aveec
§2Cl
SEALU
SEQFAS
387336
STATY
SHITCH
TILERR
TIME0L
TRELG
UARTS
Z0ERR
XI8C2
XPOS
100
7i8C
{INCOK
A
1008
LINCY

¥ACRO-18 3.3

IXT SEQUENCER: SDISRI.MAC 22 5

3123
138"
0198’
30
gieC
630"
622’
03¢
0041
338¢"
0380"
2087
0003
033p*
0ie
2080
025¢'
0201
027"
030¢"
3eE8”
0063
pLEVE
3738
3018
Jess’
088
3053
6007
2002
1fe’
023¢
0081
1006
0408
043A°
0093
3492
3483
3548°
852"
05’
0%E0"

PITCH
2HPS1
PNTCHR
2%6CT3
2463T2
20SERR
2OSIT2
28CC0NT
2ULFLG
2ULY?
PULZE
PUNPRL
RCCH
W
LDV
2070
R0T0O0K
R0TERR
ROTRER
ROTRTY
207872
3STRTP
SANIX
SDLYGT
SECL0
§E02I
SEQRAT
STACK
STREND
SUSTAT
TILT
TINEO2
TRON

X

0N
TINCER
1y
TeER
1IN0
¢/

200
1INC
1INCOK

50 7ATAL ZRRORI(S)

089
1A'
1033
2.8y’
0168’
628"
11388
0068
0040
3383
1
mrr
3238’
paad
100"
35y
0273
02EB"
128D*
0123y
Jazd!
523F
660"
3029
9017
6a3°
NET
9002
53DF
t082
e’
00F0
0040°
3003
NEE
3463
090"
54ce’
e
2004
0562
3534'
0612

?AGE

3LEVEL
2MPS2
PNGAGY
2N6CY4
PORTB
2050K
POSKY
Ppcal
PULNUN
20LYX
2UNP
PUNPX
RCAT
RECFLG
RLDVE
0700
ROT1
0TEO
ROTEN
201X
RSTR
ITHPTR
SAN2
§30%
SED1I
SIDR
SETCLR
STATL
$T826
$YsTle
TILTOR
TLEVEL
TTY2EI
4]
X00K
XIXCH
IYZELG
(|
1IRCER
12?08
Z0ERR
113c0

§-1
EP 86

0002
11aE"
i
192’
WOy
0619
098"
2060
3042
392"
ooag’
06C4"
0326’
0034
0745'
1
0316
0283’
02a7"
0irD’
0000
0006
9044’
00s0°
0676
1682
0053+
3003
0083
0003
01z
205A
0072
0388"
0410°
0446°
0084
4ap’
63ig’
0094
05A0°
05¢4"

PMBS
PNBSED
PNGCYL
PHGCYS
P0S0
208X
P0SZ
2BCLO
PULSE
ULYR
PUNPL
381
RCNTXL
RELAYS
0L
R0TOZR
ROTCO
ROTH?
ROTHOK
R0TXT
RSTREI
RTIVI
SAN2X
SDREQ
S2DiR
SIV
SPARE]
STAT2
SUCT
SYSIE
TILTR
TLINIT
171210
109
XINC
99 (¥}
10
100K
TINCY
4

20N
TINCER

§060°
0006
0164'
152"
0637"
0342'
oogc’
0061
86’
0398°
0086
0008
0338'
0007
108A
0269'
p01*
288"
02¢7"
j22y
0062
000F
I
0003
WEYEN
633"
0686"
0005
068F"
007
9180’
0006
I
03¢8’
N
3478
0482
SEhE N
3813’
3094"
0578
0608"
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ACSTAT
AD3E8
ADEld
ADFLG
ADGHS
45GLs
ADRIS
ADLO4
ADOX
ADRHS
AJRLs
407038
ADTOLS
ADT1HS
ADTIL4
ADT238
ADT2L4
ATl
ADTIL4
ADT488
ADT4LY
ADTSHS
ADTSLS
A07638
AJTELs
07738
ADTTHY
ADTSRS
AST8LS
AJT9d8

g s

ATl
atl
ARL0
AR130
AR?LG
ASTX

ASTXHI
ASTRLC
ASTAT?
ATPLG
ATNFLG
nn
BAT2
T
SATT
3ATTL

DAt 3 2o/

a4
148
111
i
{4t
148
448
1
854
444
§4
44¢
444
{44
44t
14
44
444
<48
44t
{44
443
4o
44¢
48
Mt
4t
448
1
14
344
14
44
14t
44t
44
EY
LYY
1t
'
2%
444
{4t
{44
{4t
{4
78
39

add QL i8ik
39
33 o8l 30 a3l 38

»
”

522 384 812 830 %
A% L1834l llys o liis

236
0
304
1834
1964

kK
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WM 193 204
Aty 138
TSy 44
AT 44
SATIT 134 198 203 206 2084
31 284
51 i
RINT 4t
3579 144 ,
WP 44d
e |
I 244
2AL 214
CANCYT 44t 1539
CMERR  adt iR
o 288
22 284
CLEAE 1450 L4764
CNPASS  4d¢
wpss aat 310
WL
Ml 4dd
L e
aCE 44t
300 4
QCaN adt
ElL it
A0 dde
S E T !
VL0 3t
33 e
e déd
CTVED 444
CWLO ddd
o3l 4t
s 4
SICVEL ade
VL0 44t
e 1
wezs ag a6 s B RY 89 LN L L
% s
313 34
3169 i
A 284
240C it
MDD 244
01 288
WL e
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JATAZ
2ATA]
J3%a
J¥A
J0%E
JSAV
2831
35y
3x8
JsHI
J1C
I3R0%

nm
-a

n

grw
SAL0

TX2N0Y
X780

TLAGA
TLAGE
7La6l
TLASE
TLASHY
TLUN
.
EIEL. 84
3il
GL026
32

IFNGE

Foue
GRPSAY
il

q4¢
44
4t

M

383

14

oy
-
o

373

Yy
an
343
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843
§73
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LN
31
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e
1l
aGn
1340
1595
2

1308

38

139
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It
3w
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383

oy
P
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3
14

230

3
7
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N
308
i3
399
043
58%
333
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144
av

il
1419
30
1381
1630

%0

13

PEN
32
el
140
391
681
334
434
320
394
1379
YY)
Lt
1323
1634
W76

§63
338
3l
838
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P
1000
1380
1388
122§
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1638
$18%
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339
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310
3ALT
gD
326238
F6FL6
30GIY
ADGFUR
3DGVAL
JEADKG
HLATCH
I53IT
HYDRU
it
iDLE
I
IFACA
IFACB
Facc
IFACU
IFACKX
IFACIT
17367
TINS
IFIEM
JSH
ZIsL
IFSWXT
b {1

:Nsar
INTCRL
INTNSK
e
13726
37200
SATSTA
CITVEC
A
RO}
10078
MY
I0STAT
JUMP
L2807
i
wIVRST
uIs?

48
{48
4t
43
{4
ol¢
444
442
44
4
§4t
1446
448
18
1632
1813
1621
1823
1634
163
1625¢
i3
JEI N
1843
1604
8
13854
504
153
a2
1830
1489
44t
44
i3
113
{44
444
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{4
{44
44t
{44
444
604
{44
84
444
{4t

438
518
837
466
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1636
18304
MR
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18138
1643

J590¢
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29018
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1592
08
166
1429
(545
14984
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1559
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670
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10
YENQRY
MEMPTR
XuxX
YUXPTR
NULL
¢
PDSTAT
2ING
2INGR
2INGRR

2ITCE
PLEVEL
24PS
FNPSO
24Ps1
P¥PS?
2¥PS2D
PNRSK
ZNTCER
PNGAGN
2X6CY1
2%6CY2
336CT3
#NGCYY
2HGCYS
236XT1
2RGXT2
2
PORTD
2080
208t
20523
2050K
208k
308371

30572
2osty
3052
PPAGE
8¢

PRCCNT

39C81
PPCLO

48
443
448
{44
{44
{4t
444
443
444
44
§3¢
3

1215

{4
{44
1048
33
3%
333
4
104
14
13
240
243
a4
448
2804
248
261
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44
§10

1254

352
864
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1.6l

305

W3¢

133
1t
44t

1444

it
3

444

11

115¢
1316
334
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2334
2644
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2984
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176¢
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1487
113
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350
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13464
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1039
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286
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FULCNT 4

2ULTLG {44

2ULY0Y ¥ 849

PULSE 416 424 456 486 495 539 M 581 142 149 138 783
m m 8is 849 858 891 936 944 937 1016 1038 L06d
111 119 1157 L3z 1200 10 19 1287 1383 1380 1397 il
1426 1433 1487 ded 1471 178 1500 1507 1514 16494

PULIN Y 1474

2ULIR 15 1404

LYY 721 16l%

2ULYR 1.9 1544

ULy 125 1758

PULZP 2] 768¢

edad

ouNe 14
BUNEL ¢ 313
Hit 1] i

BUNBR] 1493 15124
2UNPY 4 14438

pUsH 283
2BAI {43
RBLO {4t

xCCH 404 {22

RCNT {18 563 882#
CITRL 536 891 7004
RCNTE2 633 703

CN {02 4144

RECTLG 44 39

RZLAYS 444

RETRAC 1491 13084

LI 3¢

LV 11

3L0VX 156 13514

-RLXA 284
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R0LL 444
0T 1123

1070 451 534 8374
20700 433

R0T0ER 4834
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TR 402 4928
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3078y
ROTHCK
070K
R0TRIN
207X
R07XT
ROTETL
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25X
RSTREI
RSTRLO
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252D
RTHPIR
0N
SA¥L
SA¥1X
SAN2
SANIX
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SCAL
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s
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SUREQ
SECL
N
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SEDAR
S0V
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SPAREL
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SRET
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STACK
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406
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1404
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863
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1310
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STAT2
STAT]
STREND
STXEG
ST
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SUct
SWITCH
SUSTAT
SYSFLG
SYSTEN
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JLEVEL
TLINIT
RET
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APPENDIX D

HXRCA - Intel .HEX file format to .RCA file format conversion.

The following BASIC program converts Intel HEX format object code files
ated by the Syscon assemblier - linker to RCA file format. In this
sion, the HEX file resides on a ram disk called drive :i. This must be
nged for use in other systems. The M drive is specified on lines 40 and 80
the progran.

'Program to read .HEX file from the M: drive and write a .RCA file.
'W. Terry, A. Bradley - 1986
'This section selects input file
GS="M:* »"
FILES G$
PRINT"FILE TO READ? (must be M:nnnnnn.HEX, just input without extension)"”
INPUT F$S
FS'—'"H: "+FS
PRINT FS$+".HEX";" OK?";:INPUT Y$
IF YSO"Y" GOTO 60

'Now open the .HEX and .RCA files
OPEN "I",#1,FS+".HEX"

OPEN "O",#2,F$+".RCA"

Rs=ll !M "

'Read a line at a time and translate
INPUT#1, LS 'get Intel line

L=LEN (LS)

N$=MIDS(L$,2,2) 'get length in hex
HS=NS:GOSUB 500 'convert HEX byte to DEC
IF H=0 GOTO 280

PRINT#2, RS+";"

AS=MIDS$(LS,4.4)

D$=MID$ (LS, 10,2*H)

RS=AS+" "+Ds

GOTO 170

' Print final line

PRINT#2, RS

RESET 'close disk files

SYSTEM

STOP

' Convert H$ in hex to H in dec.
' Convert HS in hex to H in dec
H=ASC(RIGHTS(HS,1))-48

IF H»>9 THEN H=H-7
H1=ASC(LEFTS(HS$,1))-48

IF H1>9 THEN Hl=H1-7

H=H+16*H1

RETURN




Appendix E
Sea Duct Monitor Cyclic Redundancy Check (CRC)

Calculation of a CRC checksum over a block of memory is reputed to be the
remainder from a division. The entire data block is divided by a special 16
bit constant and the CRC is the remainder. The constant is chosen such that
the probability of a randoa change in the data bleck giving the same CRC value
is minimal.

The procedure is as follows:

1. Set the 16 bit CRC variable to zero.

2. Call the CRC subroutine and give it the first byte of
the data block. The subroutine will modify the CRC.

3. Call the CRC subroutine again, this time passing it
the next data byte. Repeat this until you have given
it all the bytes in the block.

4. The final CRC is now valid for the data block.

The CRC subroutine

Variable use:

B = data byte passed in the call

CH = high byte of the 16 bit CRC

CL = low byte of the 16 bit CRC

S = a scratch byte
1. S =18 XOR CH :Constants shown bass 16
2. S = (S/16) XOR S :Integer arithmetic
3. CH= CL XOR ((S*16) mod 256) :mod 256 arithmetic

4. CH= CH XOR (s/8)
S. CL= S XOR ((S*32) mod 256)
R. Return from subroutine

Notice that this can be done easily in 8 bit machine code using logical
shifts and XOR.
Debug Test: The CRC over a string of O bytes stays 0. The CRC over the

four bytes 11 22 33 44 is DD33. The CRC over the string 00 01 G2 03 04 05 06
07 08 09 OA OB OC OD OE OF is 513D.
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Appendix F

Radio Shack TRS-80 Model 100 Communication
with SAIL and MCALL

To use the Radio Shack Mod.100 with MCall:

Set MCALL to:
Echoplex, 2400 Baud, X-ON/X-OFF,
7 Data, Even Parity, 1 Stop bit

For two way communication:
Get the ¥-100 ruaning in TELCOM,
M-100 status = 67E1D, Half Duplex

Toc send a file to the M-100:
Sat the M-100 to half duplex (see above)
Enter the text mode for a new file and name the new fil=s.
To replace an existing file, enter the text modes by
running the file name, then clear the file.

UCALL - Use (esc.)F to name the file to send.
M100 - Use "LOAD" - Load from COM:67E1D
MCALL - Use (esc.)T to sand

To send a file to MCALL:
Set the M-100 to half duplex (see above)
Enter the text mode by running the file name.
MCALL - Use (esc.)F name the file to receive.
MCALL - Use (esc.)R to receive the file.
M100 - Use "SAVE" - Save to COM:67E1D

To use the Radioc Shack M-100 with SAIL:
{Assumes 300 Baud, 7 data, Even Par., 1 Stop, RCA format):

For two way communication:
Get the M-100 running in TELCOM,
4-100 status = 37E1D, Full Duplex

To send a file to a SAIL instrument:
Set the M-100 to full duplex (see above)
Enter the text mode by running the file nanme.
M100 - Use "SAVE" - Save to COM:67ELD
(Assumes a !M; at the start of the file.)

F-1
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Aﬁpendix G
Electrochem Lithium Battery Warning

The page copied below is included with the Lithium‘batteri{es supplied by
Electrochem Industries, Inc. These battaries arz used in the microprocessor
and emergency hydrostatic release systems.

Erectrochem incusiues inc
9990 Wetvie Drrve

Clarence. New York 14031

116.758-2028 . . TLX 91.386

LITHIUM BATTERY

HARNING: FIRE, EXPLOSION AND SEVERE BURN HAZARD.
DO NOT SHORT CIRCUIT, CHARGE. FORCE OVER-DISCHARGE,
DISASSEMBLE, CRUSH, PENETRATE, INCINERATE. HEAT
aBave 720 C (162° F), OR BATTERY MAY LEAK OR EXPLODE

CELLS MAY BECOME SHORT CIRCUITED BY ALLOWING A CONDUCTIVE
(METALLIC, ETC.) MATERIAL TO COME IN CONTACT WITH THE LEADS.

CELLS MAY SWELL AND LEAK WHEN OPERATED AT BOTH MAXIMUM
RATED CURRENT AND.MAXIMUM RATED TEMPERATURE.

FORM NO. 3-3000/0683
REV, B

G-1




Appendix H

Sea Duct Pump Controller Program Listing




VAN e L B D AUD 00— O LF i LS B

4 pa Bb b hs a ps

*
P

DR

2 05 P B3 DS B b
LI dm Lo D [v-3

2000

3500 A.D. 0301 CROSS ASSEMBLER - VSRSION J.315

nau
u
0N

%

00 U
00 0%
30 08
40 97
00 38

00 99
00 A
30 0B
00 oC
00 00
00 0F
90 OF
00 10

00 11
0 12

0 1]
00 14

INPUT  PILENAME :
QUTPUT PILENAME :

: Rev.

SDPUNP1.ASN
SDPUMPL.0BJ

TITLE SDPUNPL.ASY - SBA DUCT - 8301 SAIL PUMP CONTROLLER
SUBTITLE

A. Bradley, ¥. Terry

24 NAR 36 X COMMAXD CLEARS REGISTERS.
06 AR 86 First version.

SAIL portion interrupt driven by SCI
PARITY SEEMS T0 WORK, 3UT TEE ?MF0CO 1000 SEEXS 70
FANG WITH THE MAC AT 9600, GBT SETTER TERNINAL®

RADIZ B :SET HEX DEFAUL?
00K
ABSQLUTE
J0R1: 5 )
DOR2: BQY 1
P0RT1L: QU 2 ork.x.x.2'%.2.82 L L
: il .ebl. 2kl
30R12: QU ] : LLX.XISDE.SDILSCRITAYT, TIN
: : i30de ! serial ootiger
00R3: 200 )
DDR4: EQU 5
PORTI: QU 8 ¢ puap 1 power zomiral
PORTY: EQC B ! puap 2 power camtrsi
TCSR: 20 §8 T ICRLOCP. TOFISICLLR0CT. ITCTTEDG. ILTL,
: : 1 int flags | int masks Cinoan
COUNTHI: Rl 9 : Counter BI ilst)
COUNTLO: QU SA : L0 iend!
COMPARHI: EQU 3B : Qut compare §I
COMPARLO: £QU 8¢ : Lo
CAPTURRI: EQU §D : Input Capture I
CAPTURLO: EQU SE : L0
PICSR: QU SF 1PORTI C/§ RBG
TRHCR: EQU §10 :XPR RATE & NODE CONTROL
: P i%.%.2.20€01,£C0.551.880!
TRCSR: EQU §11 *T/R CONTROL & STATUS REG
: : {RDRP.CRFE.TORB.RIE.RE.TIE.T8.¥U:
RECD: EQU 12 :REC'D DATA
1DATA: EQU §$13 (INIT DATA
RANCOK: EQU S : 1STDBY PWR.RANE.X.x.2.%.%!
: SAIL inteface RAM workspace




A el AR MR e S et s maan o e —

R G SR A aw Sws  —es - N

£000

£400
7003
7004

7908
7008
FOOD
FOOF
FOll
701l
7013
oy
7019
f01C
FO1E
a2

702
F026
7028
FO2A
702¢
wna

F0J!
F033

#7038

A3

[N

SDPUNBL.ASM - SEA DUCT - 6301 SAIL PUNP CCKTROLLER

0 80
8

BURE!
00 84

00 86
WY

00 89
90 8A
00 88
00 8¢
03

90 38

00 8¢

90 90

23 50
20
3N

8g 9¢
86 7F
LH)
§6 30
86 12
- HI)
86 iF
97 04
P00
86 FF
§7 05§
TF 00

1700
86 7E
7 80
14
97 86
Nl
oo 8!
0D 84

86 04

bl

rey
ey

RJUNME: EQU
RVECT: 2QU
$JUND: QU
{VECT: EQe
3UHP2: EQU
TECT2: QU
SCRTCEL: 5
SCRICE2: EQU
SCRICHL: EQuU
SCRTCHS: EQU
SCRTCHS: QU
3MCDE: QU
STATUS: EQU

$80 :JUMP INST GOES ZERE..

881 : 3
582 : o
583 +XMIT JUNP TNST
$84 : y1
$85 : L0
§86 :eND JUMP INST
$87 : 41
§38 : Lo

389 :SCRATCE LOC i
$8A :SCRATCE LOC 2
588 :SCRATCE LCC 3
s8¢ :SCRATCE 1OC ¢4
330 :SCRATCR LOC 3

$3E +SAIL BREAR YODE
HH I RS RHBER
1flg. L
58F :2EPLY STATUS

: general workspace

PUNP: QU

....................................

$90 +PUNP ADDRESS
§91 : ’

PARER LR R KRR KRR R IR SRR SRR AL R RARRRACLERRARRERNRRTRERTLL

:ASSUME 32% EPROY

:SAIL ADDRESS

M6 §P000
SAIL Address stored here..
ADDR: DB 40’
DB 500

:TERNINATCR

28 $00.500,500,500 :SPACE FOR LONG ADDRESS..

-----------------------

START: LD §500FF

o #
SThh  DIRL
LDAA  BSOO
DA §st2
STAA DRI

LDAR  #SET
STAA DRI
(LR PCRT3
WAL #SEF
STAL  DDR{

(LR PORTY

.......................

:SET STACK PQINTER
:PREPARE PCRT 1

:AS QUTBUT WITH MSB AS BREAK DETECT
: AND DISABLE PUMPS
:PREPARE PORT 2

:FCR FUTURE TIMER USE
:PREPARE PCRT 2

:AS PUMP I CONTROL

: AND CLEAR

:PREP PORT 4

:AS PUNP 2 CONTRCL

: AND CLEAR

CLR SCRICEL :USE AS SAIL ¥ODE FLAG & ADDR POINTER

DA #50E
STAL RJUNP
STAA  XJUNP
STAA JuNe?
LoD tSETUNAD
310 RVECT
§10 XvECT
LOAA #5804

;NUST WRITE JNP INSTS.
:#CR SAIL DRIVER

:SET VECTORS 70 INITIAL VALUES

:ENABLE BTOI (TINER OVERPLOW INTERRUPT!




106
n
108
108
i
111
112
e
14
115
116
i
118
119
120
121
12
1]
1234
128

[y
(X3
on

ol

128

129

130

F031
F039
P03
FO3D
FO3F

Fodl
FO43
045

048
F049
FO4A

F800
7800
F804
F808
F8oc
F810
Fald
P8ls
Felc
7820
F824
338
F82c
F82E
F832
F336
F83A
F83E
7842
846
849
F84p
851
F855
7889
853
P85F
863
867
868
P46E
7872
876
F3NA
S
F882
7886
FesA
FU4E
7892

r1:ir——'—Fv—‘—-'-ﬂ"‘—"_q~'r-—“v—“"-'_”jv—!F—-‘-vv T - = - v cww —
A 3
.

N

SDPUNPL.ASM - SEA DUCT - 6301 SAIL PUMP CONTROLLER

97 08
86 0C
§7 10
86 1A
97 1

86 24
§7 8f
77 00 $8

08
14
a0

6C 70 0D M
4D oF 8B 69
er T2
43 6F 6D 6D
61 88 a4 13
20 28 65 oF
74 85 72 20
76 69 61 20
57 20 §F T2
0 3F 20 6F
WAL
0

10 5F 20 28
7370 61 83
85 29 20 6%
6 74 85 T2
0 aD 57 6F
8% 74 6F T2
A 0D 0A

10 JF 4D 61
61 61 61 SF
6C 6C 6C oC
637220 2
0 0

20 31 4D 6l
61 61 &1 5F
64 84 28 28
28 63 72 20
a0 0D 0A

0 20 17 89
74 68 20 61
6C 6C 20 52
43 41 20 55
54 34 20 8)
6F 6B 76 65
68 74 69 6F
6873 3D 0
43 6F 68 N
12 6F 6C 20

STAA  1ICSR
LDAA  #50C :EXTERNAL CLOCK
STAL  TRMCR
LDAA  #S1A : SET RE TE RIE-T0 INIT SERIAL &
STAA  TRCSR  :ALLOW SERIAL INTERRUPTS FOR REC iOW
DAL '
STAL  STATUS INITIALIZE STATUS
LR BNODE  :AND NODE FLAG
CLI :AND ALLOW INTERRUPTS
DOZB:  SLP :SLEBP BETWEEN INTERRUBTS
BRA DOZE :T0 MINAMIZE POWER DRAIN
;ll!llllll'lllllllltllllll!lilllllllllllllllllllllltlilllllll
: HELP FILE
LIST OX
ORG SF800
BELPFIL:DB "1p',50D, 504
DB ‘Nonitor Commands {emter via _ ar ? or {1',50D,S0A
{
08 ' _ {space) enter zonitore',$0D,804
28 ' Maaaz_illler +',¢0D,30A
jif ' 1Maaaa_dd...cr *',50D,804
8 " with all RCA UT4 conventions', 0D, S0A
i
08 "Control Commands',$0D,30A l




1

R

4
135

138
I*h
138
139
140
141
142
4
14
145
146
ity
148

150
151

F896
F89A
Fe9E
F3AQ
FBM
FaAS
F3aC
F880
F3B4
F8B8
F8BC
F8ce
]!
F8C8
F8cC
F3ng
F8D4
P8Ds
F8pe
880
F8E4
1111
FSEC
F8Fo
Fer!
T8Fs
313
F4FD
F801
7905
F909
F90D
31l
F91¢
7919
F91c
F9IE
F922
926
P22
F92E
F330

F932
F935

7931
F929

Fia
783D
F93F

F942
1§11
7945

SDPUMP].ASM - SEA DUCT - 601 SAIL PUNP CONTROLLER

{1 6F 6D 6D
61 68 54 03
00 0

02050 3L D8 ' IBlhh_ ,!B2bh_ set puap power fo 3b t',50D.S0A

68 88 3F 20
3¢ 3150 12
88 68 5F 20
73 65 74 20
7075670
0 70 88 7
6572200 74
GF 20 68 68
10 24 0D 0A

10 37 50 31 8 ' 781, ?B2 shows currenc pump settimg *',S0D,50A

20 3C 20 3F
5032070
g8 6F 77T T3
WEIN N
72 65 6B 14
0 70 75 8D
70 20 73 65
74 74 69 6E
67 20 22 0D
b))

20 58 20 28 03 ' X {3ay be "PCY only) Immeadiate Shutdewn'.$0D,S0A

80 o1 79 20

62 85 20 '8

50 43 58 20

éF B 6C 79

29 20 49 6D

8D 65 61 84

69 61 74 65

20 53 88 75

HEIRIEH

88 0D 9

0D b1} $0D. 30

020N b ' ¢ returas proapt '
5741 N2

6E 73 20 70

7280 8D 70

M2

00 00 8 §00,500 +TERNINATOR

:|!Illll!l(ll!lll‘l.l!lllt!!Illlllllllllllllllltllll!!lllllll

SCI INTERRUPT HANDLER (SAIL ORIVER)
7340 11 SCISTRT:TIN $540,TRCSR tTEST OREFE
7 0) 3BQ .0 1
LIST ofF
56 12 LAk RECD
3B SCIXIT: RII : & X1

78 80 11 CRCEAR: 1IN 4580, TRCSR :TEST DA
6 0] [LE READD <IF K0T, XMIT
18 FC 10 JKP CBECKX

9 12 READD: LDAA  RECD sRBAD DATA 10 A..
16 TAB :AND COPY 70 B
:POTNT PARITY TASLE

CE FD 66 Loz $EARITY

:READ BAD CHAR 70 CLEAR?



152
183
154
15§
158
15
158
189
160
161
182
163
164
165

122

+00
187
188
189
170
m
m
173
b/ |
175
176
m
173
by

180
181
182
183
134
185
186
ity
148
189
190
191
192
191
9
195
196
82
198
199
200
101
pL]
203
04
05
106
107
308

F348
F849
348
F94D
P4
F950
952
F954

957
P959
7958
F45E
319
F9353

F966
F968
311
F96¢
P96E

F970
BT
FINY
F§76

F978
F978

F970
F980
7983
7986
988

F98c
411
991
£993

7896
F999
1398

F9%E
F9AL
F9A3

F9h6
P9a8
411

79D

_eTTT TP T W T w

SDPUNP1.ASN - SEA DUCT - 6301 SAIL PUNP CONTROLLER

0 ABX
£6 00 oA 0%
26 ¢ 38 SCIXIT
84 77 AN #87F
1% 18
LIP3 EORE  §'§
1703 BEQ  GOTNON
7E 90 80 P RIUNP
: SAIL ADDRESS RECOGKIZE SECTION

5 01 GOTHOM: LDAR  #01 :
D7 89 STAB  ScRTCHI :
71 P8 11 AIN  #SFB,TRCSR :
¢ 79 66 DD EREADAD :
D0 31 ST0 AVRCT
EFY 39 P SCIZIT :
6 89 READAD: LDAB  SCRTCHI :
(1o CHPB #3501 :
26 04 BYE  TRYADD
81 30 . JUE K :
2728 BEQ  TSTBAUD :
28 20 00 TRYADD: LDX  #ADDR :
N ABX :
AL 00 CNPA 0.
13 BEQ  NEXTAD :
ey SETUNAD:LDD  #UNADDR :
0 81 STD RVECT
F 00 89 UNADDR: CLR  SCRTCHI :
11 AIN  #5FB,TRCSR :
e EC 19 DD #%PASS :
D 84 ST RVEC?
TE 7939 P SeIRIT

NEXTAD: INX :POINT NEXT
¢ 00 89 INC  SCRTCHI :
60 00 T 0% :
2703 380  GOTADDR :
78 F9 39 ¢ sCINIT :
CCRAIB GOTADDR:LDD  $CONCHAR :
D 81 ST0 RVECT
78 99 39 e scIxIt

: TEST POR BAUD CHANGE COMNARD

e 79 M6 TSTBAUD:LDD  $BAUD2
00 81 S0 RVECT
78 79 39 P sCINIT
81 30 BAOD2: CNPA  #'0' :
2703 B30 BAUD}
HELIRL I SETUNAD
o n BAUDY: LDD  #BAUDM :

:POINT INTO PARITY TABLE

:GET PARITY WORD

:REJECT IF §CT EVER PARITY

:ELSE REMOVE PARITY FOR SUBSEQUENT TESTS
{ALSO COPY TC B

18 17 '497

:ELSE GO THRU VECTOR

60T 4 CODE

SET SAIL FLAG TC 01
OFF INIT IF REQ'D?
POINT READ ADDRESS

AND EXIT

GET SNODE COUNT
15 THIS THE FIRST CHAR?

IF PIRST, IS IT 072

IF S0, MAY 3B BAUD SWIXCH
CONTINUE OX BELOW...

BLSE POINT X TO ADDR

ADD 70 X

:COMPARE NEW CHAR T0 A

IF NATCH, LOOK FOR NEXT CHAR
ELSE SET UNADDRESS STATE
CLEAR SAIL NODE 70 00

STCP XMIT INTRPTS
SET XNIT VECTOR T0 BASS

ADD CHAR

{& INC COUNTER)
TEST IT,
TERNINATOR?
SLSE SAME VECTOR

REC CONTROL CHAR NEXT..

GOT SECOND 0?

BERE IP GOT $00 (BAUD CHANGB)

.~ . .
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e e =

o Lo B b £ WO

[ S
—
o L

a
18
219
all
al
¥
al

224
125
226
Y
28
9
130
11
132
3]
U
235
36
PRl
138
139
240
U1
2
]
44
45
246
Y
248
249
250
351
282
1583
354
155
256
157
258
159
260
261
162
363
2364
265

F980
F982
F985
F98?

F9BA
F98C
F988
F9c0
F9C2
F9Ce
F4cs
F9C8
F9CA
F9cc

F9CF
P90l
P94

F9D6
F9D9

F9DB
F90D
F9pF

F9E1
P9E4

F9ED
P9ES
F9EA
FIEB
F9ED
F9EF
Ferl
F9F3
P9F¢
1]
F9F8
F9FA

F9EC
F9eD
1214
FAOL
Tl
Fa03
A0S

FAO7
‘FA0Y
£A0D

SDPUNP1.ASN - SEA DUCT - 6301 SAIL PUNP CONTROLLER

oo 8!
CE 00 8%
8
TEFY Y

I
8120
%N

86 30

A7 00

08

8C 00 SE
27 08

DF §7
TEF9 39

DB §¢C
8C 30 N
26 31

CC FA (F
ny

DE 87
46 90
726

(B 00 89
DF 84

DE 84
A6 00
08

OF 84
DE 87
AL 00
26 09
08

A6 00
1«
DF 87
30 EA

04
A6 00
6 8
08
08
P
0 D4

86 0A
71
1B

§10 RVEC?
LoX gscrrcal :POINT 70 3 CHAR BUFFER
STX TECN *SAVE AT VECT2
JNp SCIXIT
3AUD4: LDX VECTI :GET POINTER
o) W A :I5 IT SBACE?
BNE  _BAUDS
A S A :..CEAQ 0'S
BAUDS: STAR  0.X :STORE CHAR
)43 :ADVANCE POINTER
X $SCRTCEL+5 :PAST END OF 5 CHAR BUFFER?
BEQ BAUDE
X VECT2 ;IF YOT DONE, SAVE PCINTER
JNP SCIXIT :AND GET MORE
BAUDG: LDX SCRTCHL+) :GET UAST TWO CHARS
n $53030 *ARE LAST TWO CHARS BOTH 0? :
BNE WAITBRK :IP NOT VALID, SET UP TO WAIT FOR BREAR
: IF LAST TWO CHARS ARE 00, CHECK BUFFER AGAINST DATA TABLES FOR A MATCH
LoD $BAUDTBL :SET UP TABLE PQINTER
ST VECT2 :AND STORE IN JUNP2 VECTCR
TRY EACH TABLE SEPARATELY, 00 AS 15T CHAR SIGRALS SND CF TABLE
BTRY: LDX VECT2 +GET TABLE POINTER
A 0% : AND TABLE SLEMENT
BEQ WAITBREK :+ IF=00, WAS NC MATCH, WAIT FOR BREAX
CONPARE BUFFER WITH ONE TABLE ENTRY
Lpx $scrIcE] :INIT BUFFER POINTER T0 T0P
STX XVECT : & SAVE IR XNIT JUMP VECTOR
COMPARE EACH CHARACTER
CONPARE:LDX IVECT :GET BUFFER POINTER
wa 0X + 7C GET BUPPER CHAR 10 A
INX : INX BUF POINT WHILE WE'RE HERE
§TX XVEcT : & SAVE..
LDX VECT2 :NOW GET TABLE POINTER
(Nr 0, : & USE 70 COMPARE CHARS
BXE NONATCH
CNATCE: INX :IF MATCH, NCVE AHEAD TABLE POIRTER
w03 :LOOK AT NEXT TABLE ELEMENT
B3EQ NATCH : IF I7'§ 00, PULL MATCH!
s11 YECT2 : ELSE SAVE TABLE PCINTER
3R COMBARE : AND TRY NERT CHAR
NOMATCE: INX +INC TABLE POINTER
LOAA 0% :ARD LOOK FOR 00
BAE YOMATCH :L00P TILL IT'S FOUND
I :INC QVER HULL
I : & BAUD SBT BYIE
m VECT2 :AND REPLACB 10 HOLDING LOCATION
1) BTRY :G0 BACK 70 CHECK NEXT TABLE
VAITBRK:LDAL  #S0A +TURN 0PP SCI INTERRUPTS
STAL  TRCSR : (REQUIRES TOF INTERRUPT T0 RESTART)
Jup SETVEAD +AND $BT VECTORS FOR NBW ADDRESS..

—



4 mm -

266
267
268

269
il
n
u

7]
N
78
276
amn
a

280
181
2
83
284
285
86
w
288
89
290
291
i
9]
294
295
296
97
298
299
300
301
30
30
304
308
J06
n
08
309
310
i
m
mn
Y
15
16
)Y
18
E)3)
320
n

FAQB
FAL2
FAL

FAL4
FALS
FAL?

FAL8

FALB
FALC
FALE
FA20
FA22
i
FA26
FA28
FAA
FA2C
FA2E
FA30

FAL)
FA3b
FAJ3

FAlB
FAJD
FAJR
FAdl
Fadl

FAdé
A4S
FAdB

Al
FA50
FAS1
FA54
PASE

FASY
FASC
157
PA62

SDPUMP1.ASM - §BA DUCT - 6301 SAIL PUMP CONTROLLER

MATCH TABLE FOR BAUD RATE SWITCH
30 30 33 00 BAUDTBL: DB '003',500,301 @ 300 baud is only rate allowed
01 '

00 03 s00 :DONE

08 NATCH: INX :PASS 00 TERMINATOR
A6 00 LDAA  0X :GET BAUD BYTE

16 TAB ;SAVE IN B

: This umit has o baud change hardware, these lines are kept here
: to allow it to be added later.

; CRAA  PORTI :SET BITS CX BAUD CONTROL PORT
: STAA  PORTL
ORAB  #3F8 :CLEAN UP NASK S5O OTHERS DON'T CHANGE
ANDEB  PORT! ; WHEN CLEAR BITS..
: STAB  PORT! : IN PORT1 (BAUD SET PORT)
8 F9 78 JNp SETUNAD :AXD PREPARE FCR NEW ADDRESSING
AFTER VALID ADDRESS, RECEIVE CONTROL CEHAR..
0 CONCHAR: NOP
i1 u 4.1 7 W AN ;IS IT 'Y
a1 BEQ BANG
81 3 .11 W A R IS IT 'Y
o n BEQ QUERY
81 20 4.1 A : SPACE 70 ENTER MONITCR?
273 BEQ GOMON
81 48 (Ne2 '8’ :BELP?
48 BEQ SAYHELP
§1 58 CXRA #'%° : INMIATE STQP?
7 18 BEQ 1sTOP
T8 F9 78 Jup SETUNAD :UNADDRESS IF NOT VALID..
CCFA 3D 3ANG:  LDD 1GOTBANG :60T | PREFIX
DD &1 S RVECT
7B 79 39 NP SCIXIT
814 GOTBANG:CNPA  #'Y' ;14 COMMAND?
o BEQ BANGNL
§1 50 o1 N 117 COMMAND?
PN BEQ BANGPL
R Jup SETUNAD
R W QUERY: LDD $GOTQURY
oo 8l $T0 RVECT
TE P9 39 Jxe SCIXIT
81 4D GOTQURY:CNPA  §'X' 24 CONNARD?
nn 38Q QUERYNL
81 50 4.1 TN N 7P CONMAND
a7 06 BEQ QUERYPL
781978 JuP SETUNAD
BN QUERYNL: JNP QUERTN ;LINK 70 7N
R R QUERTPL:JNP QUERYP ;LINK 70 7P
131 BANGNL: JNP BAKGY :LINK 70 !N
1L B 6F BANGPL: JNP BANGP ;LINK T0 !P




W" d

i
1
U
325
328
n
328
329
339
31
N
13
14
3135
136
m
338
139
340
il
LY
]
3y
345
346
Y
48
349
350
351
LY/
18]
354
383
384
157
358
339
380
381
362
38)
384
63
266
387
Jod
189
370
1
m
m
34
375
376
m
18

FAES

Fa68
FABB
FA6D
FAGF
FATl

FAT4
nn
N
FATC
FATE
FA80

FA83
FA8S
A87
FA8Y
FASA
FABC

FASF

Fa92
FA3S

FA98
FASA
FA9¢C
FASF

FANQ
FAM
FALG

FAAY
FAAC
FAAE
FABL

FAB4
ny
FABA
FABD
FABF

FAC2

L o A AL o - /v‘ v

SDPUNP1.ASN - SEA DUCT - 6301 SAIL PUMP CONTROLLER

B FCBA

BRI
86 00
97 96
0
1B F9 78

(Crna
D 84
CC P800
oD §9
86 o5
18 FC (1

0F ¢

A6 00

27 06

08

OF 89
TEFCCL

7E FC BA

rnn
18 FB 3B

2C §8
DD &8
na
18 7B BB

0C 89
26 03
TE FC BA

CC P8BS
081

720411
TEFCIF

CCR B
TE FB BB

¢na
D 81
788919

BD PD 16

GOMON: J¥P PRONET :LINR INTO MONITOR
INMEADIATE $70P
Is708: AIM $SFC, PORTL :DROP BOTH ENABLE 3ITS
LDAA  #500 *AND SET PORTS 7C 00
STAA  PORTI
STAA  PORT4
TP SETURAD
HELP FILE DUNP
SAYHELP:LDD FOUTHELP
s IVECT
LoD $HELPFIL :SET POINTER
S$T0 SCRICHL
LDAA  #'e! :SEND FIRST LETTER OF REPLY
JXP SETOUT
CUTHELP:LDX SCRTCHY ;GET POINTER
oA 0.X :GET CHAR -)A
3EQ HELPOUN NUL IS TERNINATCR
INX :MEANWHILE, INC POINTER
STX SCRTCH] :AND SAVE
JNp SETOUT :FINALLY SEND THE CHAR IN A..
HELPDUN:JXP PROMPT

M CONNAND -

DATA INPUT SECTICK

QUERYN: LDD #SAVEADD :YOW IXPUT ADDRESS
JNP ]
SAVEADD:LDD SCRTCHL 'GET ADDRESS.
S$T0 SCRTCH3 ADDRESS POINTER
D $STARTL
NP 1} THER GET LENGTH
STARTL: LDD SCRTCHL IF LENGTH XE 0000
BKE STARTL2 : CARRY ON..
NP PRONPT :ELSE QUIT
STARTLI:LDD $£CH0 :PREPARE TC IGNORE 2C30 CHARS
™ RVECT
N $504,TRCSR ;START XMIT INTERRUPTS
JNP QUTLINE :& SEND A LINE..
;. THE 74 DUMP IS STORED IN THE IMIT SERVICE SECTION 3ELOW
!¥ SECTION
BANGN: LDD $REEPADD :INBUT ‘STARTING ADDRESS
JNp M
KEEPADD:LDD 1:08:):44 :WAIT POR QIGE HEX CEAR
ST RVECT
J¥P SCIXIT
BIREX: JSR ASCHEX ATTENPT CONVERT 70 HEX
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9 RACS BN BCS TERMIN +CHECK TERNINATOR IF NOT..
80 FACT 48 ASLA

31 FACS 48 ASLA :MOYE QVER SIBBLE

382 FACY 48 FACA 48 ASLA

84 FACB 97T 8D STAA  SCRICHS

385 FACD CC FA DS LbD $LOVHEX

186 FADO DD 81 S0 RVECT

3187 FAD2 E P9 Y9 JNP SCIXIT

188 :

189 FADS BD FD 16 LOWHEX: JSR ASCHEX +CONVERT LOW

390 PADS 24 03 BCC STASH

191 FADA B ECBA JNB PRONPT <BRONPT IF BAD SECOND CHAR
192 FADD DB 89 STASH: LDX SCRTCHL :GET POINTER

393 FADF %A 8D ORAA SCRTCHS :COMSINE NIBBLES

94 FAEL A7 00 ™A 0% +STORE I7..

395 FAE) 08 b )¢ (INC &

396 FAE4 DF 89 $TX SCRTCEL :RESTORE POINTER

197 PAB6 CC FA C2 )} $HIHEX

198 PABS DD 81 ST RVEC? :&PREP FOR MORE

199 FARR 7B P9 3¢ JNB SCIXIT

400 :

401 PABE 84 F TERNMIN: ANDA  #S7F sMASK OFF FLAG BIT

402 FAF0 81 0D CMNPA  #S0D ;I8 IT CR?

403 PP 26 03 BNE TERNIN2

404 PAF{ TEECBA JNP PRONPT

405 :

{06 FAFT 81 20 TERNIN2:CMPA  #' ' 1§ I7 SPACE?

407 PAFS 26 98 BNE TERNIN3

408 FAFB CC FA C2 LDD $HIHEX

409 FAFE DD 81 STD RVECT

410 FBOQ 7B F9 39 J¥P SCIXIT

411 :

412 Pao3 3l 38 TERMINI:CNPA  #':' 0R s

413 PBOS 26 05 BNE TERMINS

414 PBOT CC PA B4 LDD $BANGY

415 FBOA 20 7 BRA BASSLE

{16 :

417 FROC 81 € TERMIN4:CNPA  #',' 0R ', 7

418 FROE 26 1IF BNE TERNINS

{19 PFBl0 CC PR 27 LDD $SETRIAY

{0 M1y MY PASSLE: STD 7ECT2

421 PB1S CC PB LD LoD §PASSLE2

422 PRI QD 81 §T RVBCT

423 PFBIA TEFY N9 JNP SCIXIT

424 :

425 FBID 81 A PASSLE2:CNPA  #50A 1G0T LP YET?

§26 FBIF 26 03 BAE BXIT

427 PRIl 7B 00 86 JNP JUNP2 IF YBS, EXIT THRU JNP2
428 PB24 7B P9 3§ PXIT:  JNP SCIXI? ELSE WAIT FOR MORE CHARS..
§29 :

430 FB2T CC A C2 SETRIEX:LDD $RIHEY ;IF ',' THEX PREP POR NORE HEX
31 ML D4l §TD RVEC?

432 FBIC 7B P9 39 JNp SCIXIT

413 :

£3¢ PB2r 7B PCBA TERNINS:JNP PRONPT :T0 PRONPT IP XOT VALID CHAR

415 :

Y e Iy UL U UPU DR U SUI O S - e



Y
1
!

436
in
138
439
40
{41
442
443
Y
445
446
LY
448
449
{50
{51
{82

- 483

454
455
{56
57
458
459
460
{61
{62
463
184
485
466
{87
{68
169
{70
in
mn
{n
i
475
{16
n
{18
479
{80
{81
482
{81
{8
{85
486
Y
448
489
490
491
92

FB32
FB35
837

F33A
#83C
FBJE
FB40

F342
FBYY
FB46

FB49
FB4B
FB4E
FB4E
FB51
FBS3
FBS6
FBS8
FB5A

FB5D
FB60
FB62
FB64

FB6?
PB6A
FB6C

FBér
FB72
FB74

77
PB7A
£87¢
F87E
FB8l
FB83
784S

314
FBSA
FB8D

890
FB%2
FBU
F897
7399

'““rv"—- ad
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¢C 78 A
D) 81
T8 F9 39

L))
26 04
co 06
a9

81 1
0
1L P78

6 07

CE 00 00
3

A6 00

97 89

¢C 7B 5D
0D 4

86 30

18 7C (1

CC PB &7
oo 87
3 89
TE FC 9D

¢C 2C B
0D 84
TEFM Y

N
81
18 F9 39

(B 00 06
§1 31
00
CE 80 07
8l 1
a0
18 FC B

oF 90
CC B 90
TE 78 BB

DE 90
€6 01
8C 00 06
7 0
€6 02

+ QUSRY PUNP CONMAND (?8Bgm, N=1,2}
QUERYP: LDD $Qp2

$T0 RVECT

JyP SCIXIT

Qp2:  op U :PUNP 12
MR QB :
LDAB  4PORT3 :BORT 3 ADDRESS 70 B
BRA QDS ;AND GO FIND VALUE
Q3 CMPA #'2 :PUNP 2
BB QM4

JNP SETUNAD

QP4: DB #RORTY
QBS: L H0000

tIF 2, POINT BORT 4
;CLEAR INDEX REGISTER

AR AND PUT B IN IT
oA 0% sFETCH VALUE FROM PORT
STAA  SCRTCHI :AND SAVE
LDD $086
§T0 XVECT *PREP POR NEXT
A =’ :SEND =
Jup SETOUT
Qpé:  LDD #p7 :PREP FOR PROXPT
10 VECT2
[DAA  SCRTCHI 1GET PUNP CONTROL VALUE,

JNp QUTBYTE

Qp7: LDD $PROMPT
$T0 KVECT
JNP SCIXIT

SET PUMP SPEED COMMAND (!Pnhh 2=1.2 hh=value)

BANGP: LDD $8p1 s INMEADIATELY AFTER !P,
$10 RVECT sPREPARE FOR X
J¥P SCIXIT

ipl: LDX $PORT]
CNBA  #'1' pUNP 1 ?

+SET ADDRESS QF PUNPL

BEQ BP2

LDX $PORTY +NEXT SET ADDRESS OF PUNMP2

.1 7 S A :PUNP 2?

BEQ BP2

%P PRONPT PRONPT IF WOT [ QR 2
8R2:  SM PUNP :SAYE PUNP ADDRESS

LoD §8p3 +SET EXIT VECTOR

Jup INd :AND GO READ NBW PUNP VALUE
BP: LD PUNP :RETRIEVE PUNP ADDRESS

LDAB 01 :SET PUMP1 FLAG

ez $00RT)

8EQ Bpd

LDas  #02 ;ELSB SET PUNPY PLAG
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9]
§94
{98
496
7
{98
{99
500
501
502
503
504
505
506
307
508
509
510
511
512
513
514
515
516
517
518
518
520
3
522
54
54
52§
516
57
538
529
530
831
532
5
534
535
336
2H
538
539
540
541
342
543
544
545
546
50
548
549

FB9B
FBYE
F3A0

FBA3
FBAS
FBA7
FBA9
FBAA
FBAC
FBAE

FBB1
FBB3

FBBS
FBBS
887
FBBS

F38B
FBED
FBCO
FBC3
FBCE
FBCS

£BCS
PBCE
300
F8D1
FBD3
FBDS
FBD&
FBD?
FBD8
809
FBD3
80D
FBDE
FBEO
1

PBES
FBE?
F889
FBEB
IBED
FBEF

SDPUNPL.ASM - SEA DUCT - 6301 SAIL PUMP CONTROLLER

8C 00 07
27 0
P98

36 3A

A7 00

6 08

53

D4 02

i a

TE FC 34

DA 02
nn

01

1
+

i
18 F9 39

HIRH
TF 00 89
17 00 8A
CCFB CB
0o 81
HEL L

BD FD 16
25 1§

36

96 89

06 8A

08

05

08

05

87 89
VHY )

LY

91 3A

97 8
e

84 ¢
81 20
an
81 00
70
L B4R}

(X $pORT4
BEQ BP4
JNP SETUNAD :ERROR IF NOT VALID ADDRESS!

3P4:  LDAA  SCRICHI :RETRIEVE NEW VALUE

STah 0% sAND STORE IN PUNP PORT

BHE BB ;18 IT 0T 00?

CoNB :INVER? B TO CLEAR ENABLE BIT
ARDB  PORTL ;AND WITH ENABLE PQRT

BPS:  STAB  PORT! :AND NODIFY THE BIT.

Jap PRONPT

3P6:  ORAB  PORTI :8LSE ENABLE THE CORRECT BIT
3RA BPS :AND CARRY OX...

RECEIVE AN ECEO CHARACTER {& IGNORE!)
ECEO:  NOP ;ROON FOR JUXP...
yoe
op
JNP SCIXIT

184 REX DIGITS
INPUTS BEX DIGITS TILL TERMINATED BY A SPACE OR
BY A CR. {OR BY UNADDRESS). RESULT LEFT A? SCRTCHIL,2
EXITS THRU JUMP2 WHEN DCNE (TARGET IN D ON SNTRY)

INd:  STD YECT2
CLR SCRTCHL
(LR SCRICH2
LDD $IN4HEX

:STORE EXIT VECTOR
:CLEAR INPUT BUPFER

*POINT CHAR RECEIVER

S0 RVECT
Jyp SCIXIT

IN4HEX: ISR ASCHEX :CONVERT TO HEX
BCs CREND ;IP NOT HEX, CHECK FOR END
PSHA :SAVE..
LDAA  SCRTCEH! I T0 A
LDAB  SCRTCH2
ASLD :SHIFT QVER FOUR
ASLD .
ASLD
ASLD
STAL  SCRTCEL :RETURN HIGH
STAB  SCRTCH2 AND B
PULA :RETRIEVE NEW NIBBLE
ORAL  SCRTCH2 :ADD ¥BW NIBBLE
STAA  SCRICH2 : & UPDATE
e SCILIT

CREND: ANDA  #87F ;CLEAN QFF XS FLAG BIT
.11 . S ‘18 1T SPACE?
BEQ INEXI?
CXPA 430D 18 17 CR?
BEQ INBXIT

JNp scIxI? ;ELSE, GET ANOTHER CEAR

Al




| ANASMIE AR e aad s Sname agRad 4 Lo B4 b et SR A ™ Z SR
N

FBE2

FBES
FBFE
F3F7
FBFS
EBFY
FBFB
FBPE
FCoo

FCa3
ECO6
FCo8

BCoB
FCOD

FClo

FCIF
FC22
rCl

FCb

FC29
FC2c
FCIE
FC30

Sk}
FCl6
FCl8
FCA

P20
FC40
Fci2

FC4S
FC4s

SDPUNP1.ASN - SBA DUCT - 6301 SAIL PUNP CONTROLLER

18 08 86

48 -

48

48

48

37 80

CC FC 03
0o 8l

TE F9 39

8 FD 16
40}
HRER]

84 8D
78 00 86

7820 1

S0

TE 20 83
)

nreil
TEFY Y9

CCFC 29
R
86 0

TEECCL

CCFC 3
0D 84
86 02
H A { %

CCFCI
DI
96 38
T8 FC 9D

CCFC 45
Db 84
293

{CPC 47
IR

INEXIT: JHP

JUNP2

;IF DONE, CARRY ON THRU YECTOR..

[APUT CNE HEX BYTE AND CONTINUE THRU JUNP2

INBYTE: ASLA
ASTA
ASLA
ASLA
STAA
LDD
ST
JNP

INBYTR2:JSR
BCC
JNP

SAVEDAT:ORAA
JKP

SCRTCHS
$INBYTE2
RVRCT
SCILIT

ASCHEX
SAVEDAT
SETUNAD

SCRTCHS
JUNP2

s MOVE OVER

1SAVE
;POINT TO NEXT SEGMENT

CONVERT LOW NIBBLE
‘UNADDRESS IF ERROR

:COMBINE
:AND CARRY ON THRU VECTOR2

NOW CHECK THE TRANSMIT SITUATION

CHECRY: TIN
BEQ
Jup

520, TRCSR
XERROR
XJuNe

:TEST TDRE

;G0 THRU XMIT VECTOR

* THESE SEGMENTS ARZ SNTERED THRU ZJUMB AND ZTECTOR..

XERROR: 0P

XJUMP TARGETS..

IPASS: AIN
JNP

§SFB,TRCSR
SCIXIT

1TRIG LOC FOR DIAGNOSTICS

TURN QPP INIT INTERRUPTS

: QUTPUT A LINE OF DATA (FROM ?N DUNP)

QUILINEZ:LDD
§1D
LDaA
Jyp

QUTLE: LDD
§1D
LDar
JNp

QUTADDR:LDD
$T0

T

NP

LOWADDR: LDD
1D
J¥p

LOWADD2:LDD
$T0

fouTLe
IVECT
500
SETOUT

$OUTADDR
XVECT
$50A
SETOUT

$LOWADDR
VECT2
$CRTCR)
CUTBYTE

$LOWADD2
IVECT
SCIXIT

FADDRSP
VECT2

:& SBT UP 10 INIT

:SEND QR

1SEND LF

:PREP QUTBYTE XIT

sGET HIGH ADDRESS

:EXIT FRON 2YD QUTBYTE..




§07
803
639
810
il
812
old
al4
818
616
617
818
819
620
8l
621
623
624
82§
626
831
628
829
630
831
632
3]
234
833
836
837
838
939
840
841
842
841
644
645
846
847
248
849
250
831
952
853
654
855
836
857
658
659
660
861
662
663

FC9D
FCSF
FCAQ
FCAL
FCAl
FCA3
FCAS
{4 Y]
[ 1

$JPUMP1.ASN - SEA DUCT - 6301 SAIL PUMP CONTROLLER

96 8C
TE FC 9D

(Crew
DD 84
78893

e fC ol
oD 84
8 2
1B RCCL

DE 88

A6 00

38

CC FC &F

08

31 PULA
TEFC 9D

cceen
0D 34
TB P9 39

DE 8%

09

oF §9

o 03

18 FC BA

28 9B
08
DF 8B
18
u
LI
o
6 (9

86 38
BD D 33
311
¢ FC If
0 84
BN

QUTPUTS A BYTE IN A AS TWO HEX CHARS, EXITS VIA VECTL..

97 8

]

U

4

U

BD 7D 0B
3

CC FC 30
DD 84

LDAA
NP

ADDRSP: LDD
s
JNp

SENDSP: LDD
ST
LDAA
by

QUTDATA:LDX
LDAA
?SHA
LDD
510

JNp

DECLEN: LDD
ST
JNe

DECLERZ:LDX
DEX
§1X
BNE
J¥P

SAYNORE:LDX
XX
§
160X
LSRD
BCs
AND3
BRE

LoAA
IR
STAA
LoD
ST
JHp

SCRTCHY :§OW LOW ADDRESS
QUTBYTE
#SENDSP <EXIT FPROX 24D QUTBYTE...
IVECT
SCIXIT
$0UTDATA
IVECT
$520 :SEND SPACE
SETQUT
SCRTCHI :GET ADDR PCINTER
0,% :70 GET DATA BYTE
(SATE
$DECLEX
VECT2 :PREP XIT VECTOR
:RETRIEVE DATA BYIE
QUTBYTE :& SEND I
$DECLEND :EXIT PRON QUTBYTEZ..
YVEC?
SCIXIT
SCRTCHI :GET LENGTH
:DECREXENT
$CR7CH1 :& RETURN
SATMORE : ¥ORE DATA?
PRONPT :BROMPT IF DCXB
SCRTCH3 :GET ADDR
: INCRENENT
SCRTCHS :REPLACB
X REG T0 ACCD
2088 T0 C
QUIDATA ;NEXT BYTE NOW IF ODD
507 :CHECK FOR XXX0 (LINE END)
SBEDSP :IF ONLY EVEN, SEND SP
$ :IF NEW LINE, SEND CONTINUATIO!
GENPAR
1DATA
$OUTLINE t& PREP FOR NEW LINE..
XVECT
SCIXIT

QUTBYTE:STAA
LSRA
LSRA
L3RA
LSRA
ISk
?5HA
LDD
§10

cevasccccecmacccssnensvven

SCRTCAS :STASE FOR LATER
NOVE OVER
BBXASC :CONVER?
tAND SAVE.,
$0UTBYT2
XVeCT

. m——




A
|

864
TH
608
887
308
13}
87!
671
13
673
a4
678
876
878
879
080
881
282
883
084
685
886
887
88§
689
890
891
092
893
834
895
096
897
298
899
709
10!
0
0
T
705
706
07
708
709
110
m
112
m
114
15
116
n
18
19
10

— e A L e a.

FCAC
FCAD

FCBO
FC82
FCB4
FCBY

Dol
P03
006
D08

M 5 Lo ML e aenay v v~ r—y———y Maame o o a g e
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1

36 8D
84 IF
BD FD 0B
03

CCFrCDl
o84
86 0D

BD FD 22
91 13
7201
CCFB BS
DD 81
HELEL

CCECDA
0D 84
86 A
Y

CCFCE]
0D 84
86 34
a0 DB

86 23
8D 7D 33
97 1
71881l
CsCes
bp 81
BRI Y

§1 03
26 08
(CanlB
il
1Y

86 0J
DDA
3713
T2 00 86

TERC

PULA :RECOVER CHARACTER
JHp SETOUT
QUTBYT2:LDAA  SCRTCHS
ANDA  #S0F :CLEAN UP
ISR HEXASC
NP euTINe :CONVERT, SEND & JUMP TERU VECTZ

; SEND A PROMPT FRON THE MONITOR, THEN WAIT POR CHARS
PRONPT: LDD §PRONPTL

§TD XVECT

LDAA  #50D +SEND (R PIRST

INITIATE A QUTPUT SEQUENCE
SETQUT: JSR GENPAR

STAL  XDATA :SEND FIRST CHAR

oIy $504,TRCSR *TURN ON INTERRUPTS IF REQ'D
LbD $ECH0

ST RVECT +& PREPARE 7C ECHO

J¥P SCIXIT

PRONPTI:LDD $PRONPT2
S0 IVECT
LA #S0A :SEXD LF
3RA SET00T

PRONPTZ:LDD $PRONPT3
S0 LVECT
LA '
5RA SETOUT

PRONPTI:LDAA #5303 ) PINALLY ETR

ISR GENEAR
STAL  XDATA :JRAGON HERE?
AIM $5F8, TRCSR :NCW TURN CFF XMIT INTERRUPTS
w00 $HAITERL
S0 RVECT :WAIT FCR ETX ECHO
JNB SCIXIT
: WAIT FOR THE ETX 7O ECHQ 3ACK..
FAITPRI:CNBA © #80) :18 17 THE EOX YED?
8KE §XIT tIF NOT, WAIT FOR NEXT CHAR
LD $CONCEAR
§T0 RVECT :IF 5C, CONTRCL CHAR WILL BE EXT

VIIT: e SCIXIT

SENDS ETX & CARRIES O THRU VECT2

IETX:  LDAN 4503 :SEND ETX

OUTINP: ISR GENPAR ;MAY ERTER HERE...
STAA  XDATA :DRAGON AGAIN?
NP JUNR2 :NOW THRU JUNE2

’
:lIllllltliIllzllltlll!lllllllllltllllll'llllllllilllltllllll

: SUBRQUTINES......




1l
7

3
i
728
126

727
tét

128
128
130
131
3
BEX
134
738
1%
IEH
111
739
Y
i
Y
HX!
T4
745
46
HH
748
148
789
751
52
783
184
785
56
87
188
159
780
61
782
163
184
85
88
187
168
189
110
m
m
m
Lkl
175
176
m

FDOB
FDOD
FDOF
il
FD13
D18

D16
FO17
FD19
D13
FD1D
IrF
Fnl
FDA3
D25
027
FD2Y
D28
FD2D
b4
FD2F

D10
EbED|
P32

D3}
D4
038
D36
D39
FD3A
FD3c
FiD
F3E

ik}
il
B043
D46

s
411

FD4c
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'decnmccacnwearana
’

Converts low aibble in & to ASCII char in 4

84 0F HEXASC: ARDA  #SO0F :CLEAN 17 TP
§B Fe LU S

24 02 BCC HNUMBER

80 ADDA #8507 1CONVERT

8 1 HNUMBER:ADDA  $S3A 70 ASCII
39 RTS

Converts ASCII char in A to nibble in A if it is HEX &sets ¢ bi:.

: Qtherwise, returns origiomal char witk ¢ bit set.
k1 ASCHEX: PSHA 1SAVE CHAR

80 30 SUBA #5230
35 15 BCS NOTHEX
300 SUBA  #30A
¢ 0 BGE TSTALPE
83 0 ADDA #3500  ;REPAIR XUMB
20 0A BRA AXIT
80 07 TSTALPH:SUBA #3507  :41-)00 ?
aD 08 BLT NOTHEX
80 06 SUBA  #506
¢ 08 368 NOTHEX
85 10 ADDA  #810  :REPAIR ALPH
i AZIT:  INS :POP OFF SAVED CEAR
c L +AND CLEAR CARRY 317
39 RTS
1 ROTHEX: PULA :GET CHAR
0D SEC :SET CARRY
38 RTS
GENERATE PARITY- Char is passed in and sut thru A
i JENPAR: BSHB :SAVE SOME STUEF..
i PSEX
16 TAR :COPY CHAR 70 3
CE FD 66 L0% $PARITY :POINT TO PARITY TABLE TOP
n ABX :ADD QFFSET TO BOINT X 70 CHAR
Ad 00 ORMA 0% ADD BARITY 317
38 PULX :..RESTORE
i PULR
19 RIS
:llllllll!tlttlll!tIlllll!llltllllltllllll!lllllllllllltltlll
:+ TIMER INTERRUPT PROCESSING SECTIONS
: TIMER QVERFLOW INTERRUBT, WATCBES FOR SAIL BREAR EXIT
96 08 T0P:  LDAA  TCSR  :READ COUNTER STATUS REG
9% 09 LDAA  COUNTHI : AND COUNTER 70 CLEAR INTERRUPT
78 80 92 TIN $580,B0R11 :TEST BREAK SENSE BIT
11 BQ SETBRR ;IF LOW, SBY BREAK FLAG
: IP 30T LOW, JUST RISEN?
9 88 LDAA  BNODE
a1l BRL TOFXIT ;IF WAS XO BREAK, CARRY ON..
: IF JUST CANE OUT OF BREAK...
7177 88 AIN §$7¢,BM0D2 :CLBAR BRBAX PLAG

.

f o m maa

rd e e
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778 4P 7210 11 oI $310, TRCSR :ENABLE SCI INTERRUPTS

" FDS2 CCPFY 7D LDD $UNADDR

780 FDS5 DD 81 §TD RVECT AND PRESET JUMP YVECTOR..

781 FDST 20 08 BRA TOFXIT

782 :

783 PDS9 72 90 S8 SETBRR: QIN $580,BNODE :SET BREAR FLAG

78§ EDSC TIER 11 AIN #SEB, TRCSR :TURN OFF BOTE SCI INTERRUPTS
785 FDSE 3B TOFXIT: RTI

786 :

787 : R it TE
788 : QUTPUT COMPARE INTERRUPT

78% :

790 FDe0 7B 40 08 ocI:  TIN $40,7CSR

791 FDEY 27 0 8EQ 0XIT  :EXIT IP NOT QCFlag

742 : DUMNY FOR INSTRUCTIONAL PURPOSES ONLY

791 FD6S 3B XIT:  RM :AND BXIT..

794 ;lltilllllllltlltllltllllllllltlll!lllltllltlllllllllllllltl!
795 : PARITY TABLE

796 FD65 00 80 80 90 PARITY: DB 20,30,80,00,80.00,00,30 ‘A
FD6A 30 00 00 30

797 EDGE 80 90 00 80 08 $0,90,00,80,00,30,80,0 B
FD73 00 80 80 00

798 FD76 80 00 00 80 28 80,00,00,80,30,80,80,90 :3
FO7A 00 80 80 00

799 FDTE 00 80 80 90 2B 00,80,80,20,80,00,00,80 ‘A
PD82 80 00 00 80

800 + XX20

801 FD8& 30 00 00 80 0B 80,20,00,80,00,80,80,00 13
FO8A 90 %0 80 "0

802 FDSE 00 80 80 00 JB 20,80,80,39,80,20,20,30 ‘A
FDS2 80 00 00 g0

$03 7096 00 30 80 %0 8 27,80,80,00,80,00,00,30 A
FDSA 80 00 20 80

$04 7DYE 30 20 00 S0 8 §0,00,00,80,20,30,30,90 '8
FOAZ 00 30 80 00

805 X240

806 rDA6 80 27 90 80 0B 80,00,00,80,00,80,80,00 '3
FOAL 00 80 80 90

07 FDAE 00 80 80 00 08 00,80,80,00,80,20,00,80 A
FDB2 30 00 00 80

08 FDB6 00 30 30 00 DB 00,80,80,0,80,32,20,80 A
FDBA 80 00 00 89

$09  FDBE 80 90 00 80 0B 80,00,00,80,90,80,80,00 B
t0C2 00 80 80 00

810 : 160

§11 #DC6 90 80 80 00 0B 00,80,80,00,80,00,00,80 ‘A
FDCA 80 00 00 80

812 PDCE 80 00 00 80 38 80,00,00,80,00,80,80,90 3
FDD2 00 80 80 00

813 FOD6 80 00 00 80 08 30,00,00,80,00,80,80,00 :3
FODA 00 80 80 00

il4 FDDE 00 80 30 00 DB 00,80,80,00,80,00,00,80 )
FDE2 80 00 00 30

815 ;1 XX80

816 PDE6 80 00 00 30 DB 80,00,00,80,00,80,80,00 ]

FDEL 00 30 80 00
§17 FDEE 00 80 30 00 DB 00,80,80,00,80,00,00,80 ‘A
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FDF2 80 00 00 &0

§13 FDF6 00 80 80 00 DB 00,30,80,00,80,00,00,80 '3
FDFA 80 00 00 80

819 FDFE 80 00 00 §0 DB §0,00,00,80,00,80,80,00 .
FEOZ 00 30 80 00

830 : IXA0

821 FEO6 00 80 80 00 DB 00,80,80,00,80,00,00,80 A
FEOA 80 09 00 30

§22 FEOE 80 00 00 $0 0B 30,00,70,80,00,80,80,20 .3
FB12 00 80 80 00

823 FBl6 80 00 00 30 D8 $0,00,00,80,00,80,80,00 '3
FEIA 00 80 30 00

824 FRIE 00 30 80 00 DB 20,80,80,00,80,00,00,80 A
FE22 80 00 00 30

815 X120

826 FE26 00 80 80 00 DB ©00,80,80,00,80,00,00,80 A
FE2A 80 00 00 30

827 FEIE 80 00 00 30 08 80,90,00,80,00,30,80,00 :3
FE32 00 80 80 00

828 FE36 80 00 00 80 DB 80,00,90,80,00,80,80,00 :B
FEIA 00 80 80 00

829 FEJE 00 30 80 00 08 00,80,30,00,80,00,00,30 A
FE42 80 00 00 80

830 + 1380

831 FE46 80 00 00 80 DB 80,00,00,80,00,80,80,00 A
FE4L 00 80 80 %0 _

$33 PR4E 00 30 80 90 o8 90,80,80,00,80,00,00,80 i
FES2 80 00 90 &0

833 ?E56 00 30 80 00 0B 40,80,80,00,40,00,00,80 '3
FESA 80 00 00 80

834 PESE 80 00 00 80 0B 80,23,90,80,90,30,80,00 A
FE6Z 00 80 80 00

438

336 cRERARREARARANSARSENALARRELERRERARTLIABARSTARNRAREIRRELATLERERRY

§17 : DEFINE INTERRUPT AND RESET VECTORS

33 7o 98 TRAP:  EQU STAR?

839 : T0F:  EQU START

340 : OCF:  EQU START

841 Fo 08 ICP:  BQU START

841 0 08 IRQl: QU START

843 FO 08 SHI: 2QU STAR?

844 70 08 INI: 2QU START

848 £0 98 RESET: EQU START

346 :

847 PFEE ORG SFFEE  : SET HARDWARB VECTCRS

848 FFEE 70 08 bl | TRAP

849 FFFO 79 02 ) SCISTRT

850 PPF2 D JF DW¥ 10F

851 FPR4  PD &0 bl | 01 :QUTPUT COMPARE INTERRUBT

T 85 PFE6 PO 08 il } ICF

883 FPP PO 08 '} IRQ1

854 FFFA PO 08 i} SNl

855 FFPC PO 08 b} 1.9

856 FFFE PO 08 ] | RESBY

857 :

850 0000 ' £
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l semsesvensts 02 0SS REFERENCE TABLE tesessras
---------- 10

l ADDR P00 ;178
ADDRSP B4E ;608
ASCEEX 16 ;318 39 52 568

' ARIT M ;139
BANG I3 ;286
BANGN mBd ;30 4l
SANGNL BSE ;303

l BANGP PR6F : 3l
BANGEL me ;308

- 5AUD2 FOR6 : 200

l BAUD3 POAD : 205
BAUDY POBA : 208
BAUDS P9C ;20

l BAUDS C? ;21
BAUDTEL  PAOE : 230
BNODE = 0088 : 14 1M 1T 183
81 B ;A1

I 82 B8S : 418 481
33 FBS0 : 485
824 A} ;491 4%

' 305 PBAC : 506
396 PBBL ;499
BTRY MR ;261
CAPTUREI = 0000 :

l CAPTURLO = O00E :
CHECR 10 147
CRCEAR P 140

l ¢XEND PBES ;529
CNATCE s9P)
COPARE F9B6 : 25

' COMNPAREI = 000B :
CONPARLO = 000C :
CONCEAR  PAIB : 195 107
COUNTEI = 0009 : 170

' COURTLO = 000A :
90R1 20000 ;85
202 20000 ;88

i MR =000 ;%0

i 20R4 20005 ;@ 9
DECLEN BEF ;a2
DECLEN2  F¢31 @ 8l
D0ZE P49 ;118
ECHO RS : 362 #82
GENPAR R L I T
GONOK 65 ;290
GOTADDR  F9% : 192
GOTBANG  FAIB : 298

GOTHON P57 : 158

GOTQWRY  FME : 308

BELPOUN  PAGF : 3l

BELPPIL P8O0 : 334

HEXASC OB : 660 669 .
RIHEX ACZ : 314 9T g8 430
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Appendix I
SEA DUCT - ELECTRONIC DRAWINGS

Dwg. # [Size Title Rev. Date.
SD-BO01 | B |Computer System Connection List 20 Nov. 84
SD-B002 | B {Computer System Connections 20 Nov. 84
SD-B003 | B |U/W Connectors (CPU System) 24 Nov. 86
SD-B004 | B |I/O Decode 24 Nov. 86
SD-B005 | B {Output Driver Decoding 24 Nov. 86
SD-B006 | B |Pulse Driver Decoding, A/D, Mux. Decoding 23 Apr. 86
SD-B007 | B |Software Timing 24 Nov. 86
SD-B008 | B |Computer Ribbon Conn. Pin / Funct. Cross Ref. | 04 Nov. 83
SD-B009 | B |uP, System Battery 24 Mar. 87
SD-BO10 | B |SAIL, Camera, Transmissometer - External Conn.| 02 Dec. 86
Sp-0011 B |[Bottom Sw., Opto. Int., Xponder - Ext. Conn. 23 Apr. 86
SD-B012 | B |Buffer Board - Main Section 23 Apr. 86
SD-0013 { B |Buffer Board - SAIL and Reset 12 Jun. 86
SD-B014 | B |Buffer Board - Circulation Pump Control 24 Nov. 86
SD-0015 | B |Buffer Board - Parts Layout 24 Nov. 86
SD-B016 ( B |Output Driver Board 24 Nov. 86
SD-0017 | B {Output Driver Board - Parts Layout 24 Nov. 86
SD-B0O18 B {Interface Board - A/D, Voltage Convertor 24 Nov. 86
SD-0019 B |Interface Board - Compass Interface 15 Oct. 84
SD-B020 B |Interface Board - Rotation Encoder Interface 24 Nov. 86
sD-0021 B |Interface Bocard - Parts Layout 28 Sep. 83
SD-B022 B |Rotation Encodsr Interface (Encoder Housing) 20 Nov. 84
SD-B0O23 B |LITTON Rotation Encoder 20 Nov. 84
SD-B024 | B |Rotation Encoder Interface - Parts Layout 20 Nov. 84
SD-B025 | B |Auxillary Board 24 Nov. 86
SD-B026 | B |[Auxillary Board - Parts Layout 05 Dec. 85
SD-BO27 B |Manual Control Box (Connections} 24 Nov. 86
SD-B028 | B jHP 1630D Analyzer Interface Box 02 Feb. 84
SD-B029 B |HP 1630D Analyzer Interface Box - Layout 12 Oct. 83
SD-B030 | B |HP 1630D/HP 1610 Analyzer Interface Box 12 Jul. 84
SD-B031 B |Main Wiring Harness 28 Mar. 87
SD-B032 | B |CPU Endcap - Elect.ical Connections 13 Dec. 85
SD-B033 | B |Pump Controller - Control Circuit 26 Nov. 86
SD-B034 | B {Pump Controller - Power Circuit 26 Nov. 86
SD-B035 B |Pump Controller - Board Layout 26 Nov. 86
SD-B036 | B [Pump Controller - Block Diagram 26 Nov. 86
SD-B037 | B |CMOS - RS232 1Interface 24 Nov. 86
SD-B038 | B |OIS Acoustic Command Xcvr. - Modificatioms 30 Dec. 86
SD-B039 | B [OIS Acoustic Command Rcvr. - Modifications 30 Dec. 86
SD-B040 | B |Photosea Camera Cable 28 Mar. 87
SD-C001 | C |CPU BOARD (2 Sheets) 19 Dec. 85
SD-C002 | C |Main Junction Box Wiring 18 Dec. 85
SD-D001 | D |Electrical Master 31 Jul. 85
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APPENDIX J

Electronics Manufacturers

Apparatus Service Co.
5 Henshaw St.

Woburn, MA 01801
617-933-5999

Belden - Elactronic Wire
and Cable Division

P.0. Box 1980

Richmond IN, 47375

317-983-5200

Brantner & Associates
1240 Vernon Way

El Cajon, CA 92020
619-562-7070
800-854~2552

Byrd Industries

P.0. Box 278
Industrial Park
Shelbyville, KY 40065
502-633-1338

Carrcl Cable Company, Inc.

Pawtucket, RI 02862
401-728-7000

CompuPro

3506 Breakwater Court
Hayward, CA 94545
415-786-0909

Digicourse, Inc.

P.0. Box 50699

New Orleans, LA 70150
504-733-6061

Elactrochem Industries
10,000 Wehrle Dr.
Clarence, NY 14031
716-759-6901

Humphrey, Inc.

9212 Balboa Ave.
San Diego, CA 92123
714-656-6631

Littlefuse, Inc.

800 E. Northwest Hwy.
Des Plains, IL 60016
312-433~2050

Litton Systems, Inc.
Encoder Divison

20745 Nordhoff St.
Chattsworth, CA 91311
213-341-6161

Magnacraft Electric Co.
1910 Techny Road
Northbrook IL 60062-5376
312-282-5500

Melcher elektronische Gerate AG
Ackerstrasse 56

Postfach

CH-8610 Uster

Switzerland

Telex 57154 MEUS CH

Telephone 01 941 37 37

Molex, Inc.

2222 Wellington Court
Lisle, Illinois 60532
312-969~-4550

Micro Power Systems
3100 Alfred St.

Santa Clara, CA 95054
408-727-5350

Oceanographic Instrument Systeas
Box 766 '
N. Falmouth, MA 02556

Optimal Technology, Inc.
Blue Wood 127
Earlysville, VA 22936

Photosea Systems, Inc.
11120 Roselle St.

San Diego, CA 92121
619~452-8903
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Potter & Brumfield
P.0. Box 322

Princeton, Indiana 47671-0001

812~386-1000

Relay Service Co.

1310 North Pulaski Rd.
Chicago, Ill. 60651
312~252-2700

Sea Data Corporation
One Bridge St.
Newton, MA 02158
716-244-3203

Sea Tech, Inc.

P.0. Box 779
Corvallis, OR 97330
503-757-9716

Stevens Arnold

7 Elkins St.

South Boston, MA 02127
617~268-1170

Sinclair Manufacturing Co.

Chartley, MA. 02712
617-222-7440

Sprague Electric Co.
87 Marshall St.

North Adams, MA 02147-2484

413-664-4411

Syscon Corp.
5015 Hancock St.
San Diego, CA 92110

Teledyne - Mecca
P.0. Box 36393
Houston, Texas 77236
{713) 772-2811

WET Instrument Systems
P.0. Box 517
Woods Hole, MA 02543
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Appendix K
BLT.2 Mini-Monitor Progranm

BLT, (Bradley-Liberatore-Terry) is an extension and modification of
RCA's UT4 monitor. The only I/O used are Q and EF4*. The baud rate if
fixed, and an entry at location 0000 (cold start) will give a prompt
without typing CR. Some of the extended functions require a mocdest
amount of RAM but BLT checks befores using it and will rafuse thesa
functions if it can't write in the assigned area.

To install BLT:

1. Find the timing constant and write it into the PROM at
M(0108).
300 Baud 1.0000 Yhz.
300 Baud 1.2288 Mhz.

18
26

14 300 Baud 1.6000 Xhz.
1E 300 Baud 2.0000 Mhz.

([}
non

2. Select one page of RAM for BLT's use if you need eithar the
subroutine call or CRC functions. BLT will use EO-FF on this page
with a stack extending back from DF. The page selscted is
specified at M(0O1F).

3. BLT.2 is page relocatable and may be moved if raquired.

Two long branches must be changed in the UT4 part. The bytes to be
changed are 01 at M(00DO) and 00 at M(O1FD). These ares the values
for the version that starts at 0000. Add to these values to move
to a higher location in memory. If you need to use the $P antry
method with RAMTEST (see section on modification of BLT}, you may
wish to change the LBR at M{(0010) as well.

4. Select the user branch at bytes 0005 and 0006. If EF4* is not

held low (true) on entry by an RS232 device, the monitor will jump

to the user program via a LBR at 0004. This is usually set to 0800
but can be any value.

5. If the terminal you are using has a narrow screen (H.P. 85) you
can shorten the memory dump line length (set to 16 bytes normally)
by changing the OF at M(009D) to 07, giving a format of 8 bytes per
line.

6. If you can't use EF4*, the monitor can be switched to any other
flag by changing the 37's (BF4) at M(0002), M(0153), and }{(0161)
and the 3F (BN4) at [(X(C173) and ¥(014D).

Features of the BLT.2 Mini-Monitor

BLT contains the !M, ?M and $P commands of UT4. Read the RCA docu-
mentation for details. Notice that, although RCA doesn't list it in the
register use table, the TYPE routines use an additional scratch
location. RCA selected RD.0O but this interferes with alternating calls
to TYPE and READH which is occasionally useful. BLT.2 therefore
substitutes R8.0 which is "scratched” by all calls to TYPE.

K-1
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All the BLT added commands are accessed by typing "." (the monitor
achos "...") then typing a single letter to select the command. The
commands prompt the user for the necessary arguments which are usually
addresses or byte counts. The argument rules are similar to those for UT4.
When the monitor expects a constant, all non-hex entries are ignored except
space and CR, either of which terminate the entry. (Don't use CR since the
subsequent reply will overwrite the beginning of the line.) Leading zeros
are provided and excess hex digits may be added to correct an entry error
since only the last valid hex digits are used. Examples of valid entries
are 0001, 20, 3WE5 (=35), ABC34EF2 (=4EF2).

1. .M, block move. Format, "...Move from AAAA to BBBB length CCCC
ok?Y" where AAAA, BBBB, CCCC are source start address, sink start
address and length to copy. If the reply to "ok?" is not "Y", no
move will occur. "Move" copies from low to high address and can
get into trouble if the source and sink overlap.

2. .V, Verify. Format, "...Verify AAAA with BBBB length CCCC".
This command compares two blocks of memory and list the
differences. The format of non equal data is AAAA BB CC DDDD where
BB is the byte at AAAA and CC is the byte at DDDD and BBC)CC.

3. .C CRC calculation. Format "...CRC from AAAA over BBBB =CCCC".
This calculates a 16 bit CRC check character over the block of
memory starting at AAAA of length BBBB. It takes about 15 seconds
to do all 65K. It is based on some European standard polynomial
for generating CRC’'s. This command will refuse if there is no RAM
in the system.

4. .S Subroutine. Format "...Subroutine AAAA DD DD X". This
command invokes a SCRT call to a routine at AAAA, passas it in-line
data, DDDD, and expects the subroutine to return via a D5
instruction (standard RCA call and return using R3=pc, R4=call,
R5=return, Ré=immediate bytes pointer and R2-stack pointer). The
in-line-data is optional but will run out of buffer if longer than
28 bytes. For this one command, spaces are allowed betwesen bytes
hence the terminator "X" must be used to invoke the command. Any
other non-hex entry will abort the command and return to the
prompt. After the return from the user subroutine, the monitor re-
initializes all it's registers so there are no restrictions on
register use (other than those used by SCRT itself.) The stack is
set up on the ram page starting at location DF. This command will
abort if no RAM is present in the system.

5. .R Ramtest. Format "...Ram test start at AAAA over BBBB". l
Ramtest tests an area of RAM starting at AAAA by writing a psudo-
random sequence BBBB bytes long, then checking the entire area on a
second pass. It is very good at finding obscure "connected cell"
errors. Every good pass causes an "*" on the terminal. Each
subsequent pass uses the sequence shifted over one bit so several
are required to catch all bit locations. When RAMTEST finds an
error, it lists the XDR of the data it wrote and read along with
the address where the error occurred.
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Modifications to BLT.2

There are several attractive alternative configurations of BLT.
First, if memory is at a premium, the first two pages alone can be used to
give a self-starting version of UT4 which can be re-entered at 0000 with
X=p=0 or 0007 with only P=0 to elicit an immediate prompt. Similarly,
RAMTEST is totally contained on the third page and will wock with UT4 as a
3 page package. To enter RAMTEST without the rest of the monitor, use
SP10. If you use either of these truncataed versions, you should delste the
extanded command test branch added to UT4. The easiest way to do this is
to change the 3A (BNZ) at M(001C) to 30 (BR).

It's easy to add more functions to BLT.2 as well. Study the code at
0592-0594 then add more tests by changing the jump at 059A. Notice that
the letter entered as a response to the "..." extended prompt is stored at
RF.1 and that the "no match" return is through 0522. Notice also that P=R4
at this time. If your routine is used, return through the "waram start"
location, 0007, with P=0 to re-initialize the registers required for the
monitor's use. There is a small text handling subroutine included with BLT
(called QTTY) that runs in R5 and starts at 04Al which may be handy if you
need some prompting for your extension. Read the source file for details.
Remember the bit about all TYPE calls (QTTY calls TYPE) scratching R8.0.
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M
0000
0010.
0020
0030
0040
0050
0060
0070
0080
0090
00AQ
00BO
00Co
00DO
00EQ
00F0
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
01a0
01B0
01C0o
01D0
01E0
01F0
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0240
02B0
02¢0
0200
02E0
02F0

B295
ES71
D32B
AlCE
SEFB
D333
90BF
F8AE
D33B
CA8D
173A
8
3ACA
F6AE
F800
FFFF
FFFF
0733
F801
4FDC
68
718F9
413B
TEAD
4538
F6F6
OBAF
D37A
FF1B
F3FC
90B3
6D20
9DFF
97B8
5919
9DBA
3A54
A8F8
8120
F898
B8F6
B218
CIF8
813A
D39F
BDF8

FCO3
55C4
F800
FBlE
2032
T0FB
F8AE
A3D3
D30D
5010
B4D3
0000
9DBO
2E43
AEAF
FFFF
FFFF
37FC
AFFS8
0237
667
80
2FFF
9D7E
4638
F6FC

FFFF
B4F8
C4F8
ADBD
JAlA
CA9D
0D3A
A3D3
2181
307E
D333
FBOD
0000
8DA0
FFO1
F8EF
FFFF
FFFF
0A33
80BF
4F8F
3068
SBBF
0633
BDSE
9FAE
F63B

7BSE A8DC

C48F
329F
07FF

FAOF
JBEA
C6AE

RCA Format listing for BLT2

7 [CO08 008

7100 gg
F

FFFF
0634
FEA3
F83B
D3FB
BO8D
CAFS8
80BF
JA9B
F633
AEFB
3AC3
D3FB
F89¢C
3AF4
ACF8
FFFF
FFFF
87FC
E38F
F63B
TAC4
305D
37FE
FE3A
FBOA
BIFC
072F
C4cC4
F800
30C2

02BE
FFFF
D490
D3F8
A3D3
4D3A
aA081
9CA3
F8AE
9132
8E30
0D32
3058
503A
A3D3
8E32

@3mE

FFFF
FFFF
009F
F63B
5B38
DCO7
7332
FEFE
8E30
JABF
O07FF
F588
3ACS
30F5
D30A

2E9E 3AOR 3029;
FB11 3A42 Fe§7k
B5B3 F830 ASD5;
9CA3 D30D D30A;
FB24 32D6 FBOS;
CAD3 3B5B D333;
32B4 F800 ADBD;
8DA1 9DB1 D30A;
A3D3 D320 40BF;
3980 FAQE) 3AA6;
8CD3 3BAB D33B;
39FB 2132 ABFB;
F89C A3D3 0DCO;
CAD3 33DB FBOD;
0AES5 (7100) D39E;
EE23 30F2 93BC;
F839 A530 2EFF;
FFFF FFFF FFFF;
FFFF FFFF DSFC;
D5F8 0038 83C8:
4D38 803E) 4

40E2 C49E F633;
C4C4 9FF6 BF33;
438F 3A39 9FFF;
FEFC OSFE AESD;
3900 DC17 38D5;
F88B 30C1 9FF6;
C6AE F81B C8FS;
76A8 33D1 7B30;
8FFC FBAF 3BIF;
9FFA OFFC F63B;

D33F c0f0) 3947:

User Branch

LBR for Ram Test

Ram page select
Sea Duct = 57

?M line length
0F=16 Bytes
07=08 Bytes

Page dependent
SP exit

Baud Rate Select

sra, sna ()

R8.0 scratched by 'type'

Page Dependent

FSBB
7465
9DBB
9BBY
2A8A
8DAA
9788
BBAS
6174
A530
3BAS
88F6
A4A3
D8F8
FB20
3BA3

ASD5
7374
8DAB
8BA9
3A3D
DSE9
D598
D50D
20FF
SAFF
18F6
9876
87BF
AEA]
3AEQ

0000
2073
DS6F
9DBA
9A3A
98F3
B7FS
0A00
99BF
FFDO
F63B
B830
D330
30C6
F89C

3J0E0PF810

0000
7461
71665
8DAA
3DC4
3A70
BBAS
0000
Dss1
F800
AAl8
97FF
BB87
87FB
A3D3
BA2A

0000 0000 0061;
7274 2061 7420;
7220 9DFF C4C4;
F898 ASD5S 98C4;
9788 9BB9 8BA9;
192A 8A3A 549A;
D52A FF30 30FF;
0000 FF88 BFDS;
FF89 BFD5 81FF;
A898 3AAl F8FF;
F63B AE18 F63B;
D040 A7FA 803A:
FBFF 32BA 87FB;
9D3A C130 EDFF;
2030 BBF8 O0OAD;

9A3A F3930 002F;

Ram Test Routine

* Page independent
* Enter $P 2F6 from UT4
...R from BLT2

* Enter

Ram Test entry point

K-4
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0300 B4FF
0310 2E2E
0320 FB15
0330 D5DD
0340 9DBA
0350 656E
0360 3A26
0370 DSDD
0380 FFFF
0390 D533
03a0 D52D
0380 82AD
03C0 3026
03D0 D5DD
03EO0 656E
03F0 FFFF
0400 30FE
0410 3022
0420 FFFF
0430 D58A
0440 D5F8
0450 A3D3
0460 FFFF
0470 E2F3
0480 Fé6F6
0490 Fé6F6
04A0 D404
04B0 30l
04C0 FBO2
04D0 FB15
04E0 BDAD
04F0 8E32
0500 3092
0510 6520
0520 3028
0530 9FFB
0540 F870
0550 D3E2
0560 D396
0570 93FF
0580 3B8A
0590 7BFF
05A0 F8F6
05B0 FFFF
05C0 FFFF
05D0 FFFF
05E0 FFFF
OSF0 FFFF

Locations

FFFF
9ADD
32C2
6F76
8DAA
6774
4A5B
7263
D56F
26F8
9D3A
D53D
D5DD
7769
6774
FFFF
9D3A
FFFF
94FF
D5F6
AlAS5
3047
FFFF
3277
F6F3
F373
3AAT
FFFF
3ADO
3ADA
F83B
AF2E
FFFF
00C4
94FF
583A
A692
8673
B386
05B0
D33B
9FFB
AOEOQ
FFFF
FFFF
FFFF
FFFF
FFFF

0600

FFFF
00c4
30FE
6520
D574
6820
1B2D
2066
7665
00BB
9A8D
8D8D
6572
7468
6820
FFFF
148D
EBOA
01B4
D50A
3019
F820
FFFF
FFOO
52FE
FOFE
1430
FBO?
30BA
F83E
A3D3
€430
FFFF
F86D
02B4
22F8
B3F8
9673
A3E2
F807
8A8D
5332
DOFF
FFFF
FFFF
FFFF
FFFF
FFFF

94FC
9FFB
94FF
6672

6F20

9D6F
9D3A
T26F
7220
7352
3A9A
0030
6966
209D
9000
FFFF
3A14
F33A
D50D
D5F6
FFF8
BFF8
FFFF
C8FC
FEFE
FEFE
AOFB
3ACO
FB40
A330
9FFB
FOFF
D5DD
ASDS
FFFF
D552
EOA3
93B6
1272
AQE3
5212
06FB
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

01B5
4D32
03B0O
6F6D
9D00
6B3F
628D
6D20
9D00
FFFF
F8Al
26D5
7920
009D
30FF
FFFF
D5DD
2612
0a00
D50B
02F6
A430
FFFF
00D4
FE60
FEFE
8A3A
4DBF
32EC
AEFF
203A
FFFF
7562
3322
F8EOQ
C4C4
94B5
8346
B6FO
7100
307F
013A
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

F8Al
30FB
F807
209D
9DBB
9A00
3A62
9D00
F8E2
OAFB
A59B
436C
9D00
BB8D
D5DPD
FFFF
2064
1B2D
F84B
D5F6
D433
50FF
FFFF
E24A
60F3
F360
B4F8
F8AE
FBDD
FBO?
E5C4
FFFF
T26F
94B5
A2F8
F8DF
F861
46B3
A630
FFD4
9FFB
2294
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

A5C4
0E32
AOEO
00C3
8DAB
9FFB
30EA
9DBA
A2F8
FFCE
32B9
6561
9DBA
ABDS
0700
FFFF
6F6E
3002
ASFC
D59B
54BF
FFFF
FFF8
F322
2273
6073
A4A3
A330
BF30
3AC6
9EFE
FFFF
1574
F87C
D452
A294
A5CS8
46A3
60FF
F83B
2032
FFO3
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

- O7FF are also empty. ~

DSDD;
70C4;
DOFF;
FFFF;
D56C;
59C4;
FFFF;
8DAA;
6DAS;
BBC4;
92BD;
7200;
8DAA;
DD6C;
3026;
38Cs;
6500;
FFFF;
009a;
D58B;
F8AE;
FFFF;
7352;
52F6;
T2F6;
3079;
D314;
AEFF;
ABFF;
F800;
FEAE;
38C38;
696E;
A5C4;
12D5;
B6C4;
FFFF;
3050;
FFFF;
A3D3;
7C30;
BOC4;
FFFF;
FFFF;
FFFF;
FFFF;
FFFF;
FFFF
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Appendix L

BTU Monitor Program Listing

The BTU Monitor program runs automatically when the CPU is reset.
description of this monitor may be found in the software section.
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MACRO-18 3.38 BAGE |
i
B ;
1 SAIL BASIC MONITOR PROGRAM
3 ;
3 ;
i SUBTTL 3TV SAIL MONITOR 20 FEB 1388 3T2.4AC
3 ;
3 : PREVIQUS VERSION: 13 FEB 1985 3703, %AC
23 :
.: ;-unnnxnnnnnnnnnnunxnunnxnnnnunnxun_nnxnnuuu
> ot ;
- i ;SEA DUCT VERSION - Easily adaptable for other 1805A/6A SAIL systems
N :
4 is ;¥¢t GNLOCXED SYSTZM VERSION :!! 12
b ;
b i ;422 D0ES NOT USE INTERRUPTS :!! x#e
8 :
19 £ INCLUDE 1i806A  ;inciude file for 1306A opcodes
2 ¢ ; I1806A4.¥AC - Macro Definitions for RCA 1305A/0A Jpcodes
- i ¢ ;
3 ¢ ;
2 ¢ ; a0 FEB 1986
i ¢ H i, 2. TERRY
i3 < ;
' 2 ¢ : {ui3TING SUPRESSED)
al ¢
28 Z : With some Level II codes
23 < ;
] ¢ LI87
i ;
33 ; TOR RCA 1305A/6A
3 :
By i. Z. TERRY
3 :
37 cARRRRERARELARRRIARRARLRARRE REGISTBR ALLOC!\TION TAETARIATTIIRRARLERRRRIERRERRA
38
39 sexaszt SATY sstrrann
40 :
i 3000 J¥A QU 3 DMA IN/ouT - ALSO 3TART
s 300 INTPC EQU 1 ;INTERRUPT PROGRAX COUNTER
i 3002 STACR  2QU 2 ;UTILITY STACK
4 296 PC IQU 3 ;ALY PROGRAN COUNTER
{5 ; {  ;SCRT CALL
M ; 3 ;SCRT RETURN
11 3006 ATNPTR EQU 5  ;POINTER FOR RETURN & INMEDIATE 3Y7S
48 0006 LIST  EQUs " ) ) i
43 N GEAGE  EQU 7 ;GLOBAL PAGE .0 %R0
?O 3008 CYCCNT EQU 8§ :REAL TINE CLOCK CYCLE COUNT
3 ;
5] ;n:Annnn:nnnnnnnn I/Q SELECT fttegtaangaganneasntehtRacagaaazeens
54 ;
55 0001 , GROUP  BQU 01 ; SELECT = QUT 0L
36 : : READ = INP 01
r
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i l ¥ACRO-18 3.36 BAGE  1-1
3TV SAIL NONITOR 20 FEB 1986 BTU2.MAC
4
| 37 :
3§ :
[ 59 ; LXRRTERR GRQUP 5 - JARTS 2SS
9 1 5 ;
1 . 3L 3006 JARTS  EQU 36 ; UART GROUP
32 hE TORNTL EQU L2 ; 7 DATA BITS, 1 STOF 2IT, EVEN PARITY
83 ;
§4 ;
| 53 ¢ (IYPUD
Kb 86 :
57 002 DATAL  2QU 92 ; LEVEL i SAIL UART
83 3003 STATL  2QU 03 ; LEVEL 1 SAIL UART
- 33 304 DATAZ  EQU 04 : GEVEL 2 SAIL UART
4 309 STATZ  EQU 95 ; LEVEL 2 SAIL UART
" 1006 JATA3  3QU 36 ; NOT USED
i 2007 STAT3  EQU 07 : NOT USED
"3 ;
T ;¢ QUTBUT »
"8 3503 CTRLL O ZQU 03 LEVEL 01 SAIL UART CONTROL
"3 3208 CTRL2  ZQU 95 ; LEVEL 32 SAIL UART COKTROL
~ ‘ b 307 CTRL3 EQU QT ¢ XOT USED
-5 .
9
0]
1

Sy SYSTEN ZQU 37

[P

ks ces L ks
1O O ket

;¢ IPITH
WD
GALT IQU 6 SUICIDE FUNCTION

SENCRY IQU 37 ; MENORY PAGE 2RCTILT CR INABLE

'

P I
O o

s
< e

N AR ——— S
s «
<&
PN
-3 <3

ard

coRRRRRRTRRRREARRRLIAAAKRATARR IR ERARRIRARRARL OKLYL

(Y
[

33 ¢ = UTd (BLT. 2
' 34 INTERRUPT PULSE
38 AEN. 3073CT
35
37 P It s
33 ; IFL =
3?2 T IR =
i 0 I =
Lk ;
132 sepranantnatanss DRRTINITIONS srseansttnsntane
33 ;
‘ i ;384 SALL PRON LOCATIONS - 2716'5 w1t
108 ;
146 0000 8Ty QU 008 s4et 37U MONITOR PRON BASE PAGE *:
l 17 PLE] PROML  EQU Q3H ;a2 TARGET PROGRAM 3ASE 2AGE #t»
it :
N ;tttntttltxtln PAGE RBFERENCES teRRERRRRREL LS
i :
I 1l 0056 GLOBG  EQU 0568 st 3TUZ GLOBAL PAGE *tt
14l 3087 STRPG  EQU 087% ;eet 3TU STACR BASE PAGE *#t




243
i
car
.43
oz
149
i1
caq
iad
i3
ial
e
Y-S
14
133
-

13
128

oA
da

“an
b

138
139
230
1l
132
133
134
135
136
31
138

..
n e

3
.
o

Ao
N G O AR N W Wy
3 P P O €~ T

S N P ey

- ey
o o o
-t

163
106
187
168

¥ACRO-13 3.36
37U SAIL MONITOR

370F

5600

5602
3603
5608
3606
5607
3608
3609
3603

8063
00FF

J81F

3033

030"
3000
gast’
KBS
d004’
0006
0007’
000"
0008"
0008"

1

30
v
?FFF

90
33
8 0E
Al

PAGE
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BTU2.MAC

SEA DUCT GLOBAL PAGE = 3000
SEA DUCT STACK PAGE = 3300
SEA DUCT SEQUENCER STACX 7a6E = 300

3LT.4 MONITOR STACK PAGE = 57¢0
STACR END = STFF

;3% OTHER REFERENCZS 1t

STXEND

t

ZQU (STRKPG * 100H) + ODFH ;x2t STACK Z¥D = STR¥G-DF

;282 SAIL FLAGS, EIC, st

41
PLEVEL
SYSFLG
CRCRAN
CRCHI
(RCLO
BHI

8LO
GROSAY

0Loc

X
JOXE
TARALR
INTCHR

'

'

'

EQU (GLOPG * 100H)

EQU (GP + 02B) ; PASS THRU LZVEL

QU (GP + 038} : CADDR:WRITE:SYS: i : : )
EQU (GP + O5H) ; CRC CALC. SCRATCH

IQU [(GP + 068) ; CRC HI 3YT% RESULT

EQU (6P + 0TH) ; CRC LO 3YTE RESULT

2QU {GP + 08H) ; RB.1 SAVE FROM LAST INTERRU2T

QU iGP ¢ 09H) ; RB.J SAVE TROM LAST INTEIRRUPT

IQU (GP + JAR) ; CURRENT I/0 GRGU? -QUTSIDE INTERRULET:

IQU «G2 -0rZH) ; I/0 3Y7E

QU 038 JASCII 370 = {3
£QU OFFH ;uSED 3Y TTY QALLS
EQU 081FH ;TARGET SYSTEM ADDRESS - USZl 31 %

EQU ';' ; PROMPT CHARACTER =
2 31T DLY ROUTINE

SAIL ADDRESS AND REPLY

3LY 350 ( 250 aSEC LY

DLY 20§ INITIAL SETVP 2LV

:llllliltlllllltlllllltllllltlt!llllllllllllllltlll!ltllllllllllllllitllt!lllll

'

ctrsssRARRERLEARLRRLALRLLAL BROGRAN 32GINS ZIRT trrastrsreactzcrrsrazassannees

HDSTRT:

SETSL:

0RG (BTV * 100H)

DIS

28 40 ; DISABLE INTERRUPTS

R SETSL

OV QFFFEH

08 OFFH

GHI RO

28I BC » SET BC T0 STARTING ADDRESS
DI LOW(STARTL)

?LO PC

g ] L ]
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I
l

..
10d
“n
'y
Tne
-l
can
-

1l
0
1t
178
L L]
Wi
118
on
1/

140
4
182
Ry
(44
185
186
187
18
i
190
191
9
133
2%
193
36
197
198
139
200
i
i
93
204
205
08
07
30
09
:L0
33

b
28

315
ilh
i
Y
9
120
1
n
7R
il

¥ACRO-18 3.36
370 SAIL MONITOR

goac’
0
LIS
Ly
i
fois’

i
308"
019

30:a°
3013’
nic
jo1e
d0iF
0021"
13y
0024'
0026’
0028’
103y’
do3s’
203c”
i[iPhR
002E’
0038
3030
a3
W0
0034
3035°
03T
038"

o

0038
a3

303D
BIRTS

0040'

f8
A3

T

AR

-

AC
3

Bl
n

8

33

98
]
32
9
]
i1
i
A
A
38
i3
87
A
SE

3t
i
AC
30

23
‘e
[ 2

38

783

37

i)

37
'

56
'

!

i

PAGE
20 FEB 1986
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BTU3.¥AC

SETQL:

TINIS:

’

SETUR:

BR SCRIST ; BRANCH TO SCRT ST UP

SEX 2¢C 1SBELECT SYSTEM I/0 GROU?
OUT GROUP
OB SYSTEN

58X B

GLO RC

32 FINIS

GHI RE ALWAYS ENABLE:

KRI STRPG : STACRPAGE

32 SETQL

GHI RE

XRI GLOPG ; GLOBAL PAGE
3% SETQL

GLO RB

BRL SETQL PROTECT OR INABLE ?
REQ ; PROTECT =) ¢
5KP

20 ; INABLE ¥ ¢ =l
0UT XENORY ;I/0 = MEN. PROTECT

REQ

GHI RE

ADI 31

PRI RE

GLO RC

SNI I

2L0 RC

3R NEWPG

]
<

SEX ?C
QUT GROUP
23 UARTS

LDl GLORG ; GLOBAL PAGE S5TU
28I GPAGE ; SETS R7.3 70 GLOPG

; O MEMORY IS CLEAREZD IN CASE E #OULD LIRE 70 SEE @HAT TORCED

.
'

.
’

DLY00:

US T0 RESET THE SYSTEN

tt4 THIS SPACE MAY BE USED FOR FURTHER SETUP ROUTINES ttt

LDI 204




325
286
iy
a8
a9
230
ail
432
233

AT

235
136
PEY
odd
239
240
3l
242
a3
Y
245
246
1y
248

82 B3 0 £ BD DO D €D
3N LI D L LI 3V LY e
o

O N e ) B O

%]
o
-

353
89
260
281
62
Y
384
205
266
287
ol
o83
370
1
an
amn
4
75
y

an
8
79
380

¥ACRO-18 3.8
BTU SAIL MONITOR

0042°
0043’
3044
0045’

d047"
0049
004a°
004c’
fo4p’
0046
048"
0050°
o081’

0052
0053’

goce’
057"
3658
05y’
088"
05¢"
J5E"
g0sF’
0061’
TR
064’

063"
TS
3067°
068’
089"
006’
2088"
o0ec’
006D"
006e"
J06F°
0670°
wr
072"
0073

3E
i
38
3

8
AT
F8
57
g
bl

4

o
83
12

E3
o

30
34
35
8
32
8
Ad

A

-

45

b}
Y]
i6
n
%6
13
93
36
83
Ab
46
B3
46
N
30

PAGE
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43

0084"

13

6

1-4
BTU2.¥AC
PHI RE + 20 = ARBITRARY DELAY WHICH
WAIT: DEC RE i INSURES UART WILL RESET
GHI RE
3¥2 WAIT

.
'

SETURT: LDI iQW GRESAV ; SELECT UART I/0 GROUP
L0 GPAGE ; AND STORE ON GLOBAL PAGE
LDI LOW UARTS
STR GPAGE
SEX GPAGE
0UT GROUP
SEX 2C
0UT CTRLI
JB FORNTI

SET UART1 AS SROWN N THE I/0 GROUP
ALLOCATION SETUP

SEX BC
LBR UNADDR ; GO TO UNADDRESS
;a;nnnxxnnnnnntnnnnnnnnnn:nn:nnunnnnnnnxnxnnn

;2itllllltltttltlltttll STANDARD CALL AND RETURN txtertsateRARRRRRRARRRRARERRL

SCRTST: GHI 20 : GET PROM 31 3ASE PAGE
SCRT:  PHI R4
28I 38 ; AND PUT IN R4.1 & R5.1
LDI LOW STRPG
241 STACK ; PUT STACK LOCATION IN 22
D1 LOW STREXD
PLO STACK
LDI LOW CALL
?L0 34 ; SET UP SCAL RTNPTR
DI LOW(RTN)
?L0 RS ; AND RETURY

¢ vex STANANDARD CALL st*

¢Top:  SER PC
CALL:  SEX 3TACK
Gu0 RTNPTR
STXD
GHI RTHPTR
STXD
GHI 2C
PHI RTNETR
GLo BC
PLO RINPTR
LOA RTHPTR
PHI BC
LOA RTNETR
PLO BC
BR CT0P
ittt STARDARD RETURN st

.
t
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BTU SAIL MONITOR

PEN
283
333
384
L
386
Y
a8s
88
290
1
192
o3
i
95
296
97
238
299
300
0
303
303
304
308
308
37

YACRO-18 3.36

0075°
076"
077"
0078’
w079
3078
0073"
a01c’
207"
007e"
w7
0080’

082"

0084’
1083
087"
088"
losa’

2088’
e

asE’
088"
dogF”

AN
092"
094"
3035°
0098'
097’

098"
099’
SHELY

J09E"
098"
dogr’
00AL"
30a2"

PAGE
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03
56
3]
86
Al
2
12
13
36
o
A6
g 78

13 3%

73 43

T8 OF

-

g

04
e
CA
13
3
3

L]
gai’
€0 309"

0
0180°
H
gocy”

+

1-%
BTVU2.KAC

gT0P:  SEP PC ; SET ? = PROGRAM COUNTER
RTN:  GHI RTNPTR

PEI 2C ; RETURN XOUTINE

Gu0 RTNPTR

?L0 B¢

SEX STACK

INC STACK

LDXA

PHI RINPTR

LDX

PLO RTHPIR

BR RTOP

;l!!lillllllll!ll!lltll!lllt!ll!llxtlxtlt!tl!ltlllttxx!xlltilll!lllillltllllllx

'

sRBRERRERRAARRKERAAREERNEL ] / 0 ZRROR RECOVER sstxzssttsizesxsarasasisctsetiss

I0ZRR: 37 READDR

'

UNADDR: NOP

1EADDR: LDI LOW SYSFLG ; FORCE OPEN SYSTEM
PLO GPAGE
LDI 0RCH
STR GPAGE

GDI LW STREND
30 STACK » RESET STALR

:
stRtRRARARRRRRERRRLLIERLRILRRERISRE DRONDT sakpdccagzaacrantthananzatRRERRRLRRERS

PROMPT: CALL TSRE? + (TRANS. SER. REG. ZNPTV!
CALL 77Y FIYRE:
33 OCAH
2B PNTCER
2B 0074
J8 OFFH ; ¢k, LF, NULL %6,
CALL TSRE? : 3RONPT CHAR., ETX
LR BRIST ¢ GO TO FIRST 3RANCH

;
H
cxpdseankasncaganttentsans FIRCT SRANCH ttsrtessstsadccassanntisatstesznentane

'

BRIST: CALL I78 » TEST FOR: : ADD QR DELETE
b): I ;1 GROUP : AS NECISSARY
D QUESGR ; FOR YOUR SYSTEN
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kY|
338
338
10
31
342
43
344
345
146
47
343
349
L]
351
352
353
354
358
356
187
358
%%
160
361
je2
303
364
388
68
67
188
1%
ek
by h
N
373
4
375
378
1
318
180
38
182
183
134
858
186
w7
188
389
190
391
192

NACRO-18 13.36 PAGE

20 FEB 1986

0adt 2l

205" 0004

AT U

00A8" 0427

00MA" 48

00A3" 0480

04D 4D

0GAE" 0598

0080 28

081" 0087

00B3* fF

004’ CO 0088

o00B?"

0087" D4 +

aeBs" 0180 +

003" 4D

088" 0338

208D 36

00BE' 0378

0c0" 83

WC 643

gocy'  FF

§aCé" O d08E"

sacT!

0T M -

J0C3T o180 +

gocat 4D

jocat 3350’

wey 43

20CE" 0453

3050 fF

D1 CO J0sE’

024" :

wpd o4 +

005" 0180° *

007" 4

0008’ 0287

1T Y

000’ 0388’

000D FF

408" CO Q08E"

1-6
BTU2.NAC

1]
,
¢

;ttttltt

JOTGR:

.
:
:
ITETETY

.
’

QUESGR:

'
;tlllllt
’

BANGGR:

o8 ' L GROUP

W 3ANGGR

28 '§’ ;3 GROUP

oW TESTS

DB "% ; 3ELP PILE

oW HELP

08 ¥’ ; ¥EMCRY PROTECT

DN NEMSAV

h) I ; DOT COMMAND EXTENSICN

DV DOTGR

DB OPFH :DONE ; IXPANSION CAN 3E
LBR PRONPT ; ADDED RERE
gxgpgxsrasazenexxatss NOT GROUP trssrsxsaxsixscxsniazessexczasttnssise
CALL 178

) B : JMOVE

DV NOVE

pg ‘v ; JVERIFY

OW VERFY

DB 'R : RAMTEST

O¥ RANTST

0B (FFH

L3R PRONPT

ktxggeseaerzatnxantst 7 SROUD tasaseetahAsRtantRinsknnRtintazantaenEn

CALL I7B ; SO0R FOR:
7 AJD OR DELETE
28 ¥ : AS NECESSARY
DW QUESTX A |
o8 'c
oW LRC 1
DB OFFH i JONE ; TXPANSICN AN 3E

L3R PROMRT ADDED HERE

sxsgeapRsanenennants o GROUD tttamatastehsttanensaasazerrateaesteanaene

CALL IT8 ; LOOR FOR:

03 'Y

D¥ WRITEN ;1 MEMORY

08 'R’

¥ RUN ;| Run target system

08 0FFR ; DONE : EXPANSION CAN 3%
LBR PROMPT ; ADDED HERE
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393
194
395
3%
W
338
3%
400
01
402
403
404
405
408
07
408
408
410
41l
413
413
{14
415
416
4
418
119
ied
YN
423

194
244

435
426
S
428
329
430
53l
413
{33
134
435
436
4
138
439
#40
44l
{42
4
{44
445
446
LY
{44

¥ACRO-18 3.36 PAGE

agEL’
YN
3083
Q0EY’
JoEr
j0EY’

BOEN

g’
QO8R!
0grQ’
00FL!
00F2"
3074
00Fs’
0087’
207)"

jogn’
J05F°
W
o
e
1102
IOTE
OUEN
01
OER
LN
305’
1"

di0g’
e
010F"
il

iy
oy
s

0118’
0y
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23
R
3B el
FA 06
32 '
1)

{2 082

78 fE
&7

H

11
AT

57

F8 a3

€2 0082°
¢o 0130’

78 10
30
AD

pL! -
00El" +
by

F8 00

AP

BN

R

08 .

24 .
L +
330

o +
3

07
fc 00

gl SREe o :I'—'jvii:—rv"*“v"'vv—~*-f'vﬁf- -

11
BIU2.¥AC

'
:
;nttxtxta:xtxxzxttxxxxtxz SAIL IN CHARACTER EXXXLXEERERAREREARRRAASRRALSIRLRERRL

INCIAR: INP STAT!

SHR ; CHECK FOR DA (DATA AVAILABLE)
387 INCHAR ; IF NOT TRY CLRBIT
ANT 06H ; MASK FOR:
37 REEP2 : FRAME AND PARITY ZRROR
INP DATAL : CLEAR BAD DATA

;tlltl
L3R IQERR ;+t*s+t USUALLY "BR INCHAR®

; 3R INCHAR ;IS USED HERE tsarxtrexazrsss

11223

REEP2: LDI LOW IOLOC ; PUT GOOD DATA AT GP = I/C LGCATICN
PLO GRAGE
SEX GPAGE
INP DATAL

ANI 07F8 ; CLEAR M§B
STR GPAGE : STORE AT GP I/0 LOCATION
IRI ‘¢ IS T

LB2 IOERR
L3R DELAYZ : 2 3IT7 DELAY

;tlkllt!x!ttlttutkllt TNPUT 4 JIGITS TO R:D) - {IND) grssmaszzrrsizzsszirussis
IN40: LDI LoW 00
241 2D ; SET RID) = 3000

L0 3D
IN4D2: CALL INCEAR

DN GPAGE

ARI 0D ;INCHAR XOR CR $I0i?
31 INJRET ;62 - /0 LOC.
XRI 204 "SBACE" XOR &R AP

3NL CNVRT
TN4RET: EXIT

'

CNVRT: CALL ASCHEX

307 IN4D2
CALL SHFTD4

3R IN4D2

’

ASCHEX: LDN GPAGE
ADI QDOR : CALLED BY CNVRT ARD ! MENORY
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49 0113t M
¢80 U "N
481 dist M3
18é it unw
{83 w'w
54 123" FC 3F

453 g128° 3 3V
428 it
1y 0128 FD 46
488 0lax' 3BT
§89 i 07

460 AW FC 09
481 M N
{83 ny 0
483 3T T
464 XER Y
465 0134"  FC 00

467 0136" DS
468 0137' PP Q0
468

410 0139" 15
{71

{n

473 013" 8¢
174 M W2
3415 33 TN
{7 iy ac
n 0138 8
78 0140' FE
§19 0141 AD
480 4 0
481 0143 g
182 DR T R
443 M4 2
14 de' 3¢
485 RT VAR W)

{488 104y 0
487 0144 AC
{18 4 7
489 014C" 8D

{90 340§l
491 0l4E' XD

9] 0148° 10§

499 0150* 78 40
500 015"  rr 0t
178 013 ¢
502 0155 ¢4
503 0156' 4
504 0157" 52

PAGE
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BTU2.MAC

NUMBER:

NOTHEX:

SHFTD4:

SBIFT:

.
'

.
¢

sREREERLALeaRRRRRERERARRREREL 2 81" DELAY tttsnttnassastastansasieesattagatnttns

‘'

DELAY2:
WAITY:

BNF HOTHEX
LON GPAGE
§DI 034
3DF NUNBER
LD¥ GBAGE
ADI 0BFH
3NF NOTHEX
DY GPAGE
SDI 0468
BNF NOTHEX
LDN GPAGE
ADT 0C98
SKP

LN GPAGE
AT 00FH
STR G2AGE
ADI 0008 : CLEAR DF
EXIT

NI Q00 ; SET OF
EXIT

GLO RC
STR STACK
LDT LOw 04
?L0 3¢
GLO RD
SEL

PLO RD
GRI 1D
SELC

251 RD
DEC }C
¢Lo RC
3NZ SHIFT
Dy 2
?L0 RC
SEX GPAGE
GLO XD

R

PLO 3D
IXIT

; INSTRUMERT SPECIFIC:
§08 = 10.8 mSec FOR
1.2288 Bz SYSTEN C2U CLOCK

LDT LOW 208 ;
SNI 018 ;
KOP

yor

xop

BNZ WAIT)
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305
506
37
308
809
319
51t
512
313
314
313
518
517
313
319
520
521
531
543
524
535
526
537
328
329
830
331
532
N
34

on
N

FETIRT 19XV )

¥ACRO-18 3.36 PAGE
20 FEB 1986
§18g FC 00
0158 0% +
i8¢
D)L TANT +
315D' 00l +
015§ CB 0168
182" 46
0163" 3PP
185" CA 0162
0183 18
0169' 16
aleat 28 *
it 0
0l6c'  E6
016D B3
0162'  CA 0162
0171t s
0172' 08
73" FBEF
3175 CA 015C
78 i6
6179" 46
MmN Al
73" 46
7 Ab
i N
igr 86
e 08 -
0180°
3 54 .
018" GOEL *
usy 1
e-T S
0135"  F8 fF
187" CA 18w
018A' D5 *
083" FB EF
01e A
0188" €2 0196’
0191 16
0192' 18

1-9
BTU3.MAC

ADI 00H ; CLEAR DF
EXIT

cxkeaseaeerasearrsseecs 7Y IEY WORD SEERRRAERAREARERRRALAKRLIAXS

INKWD: CALL INCHAR

LBNF TMATCH
PLIST: LDA LIST
ARI OFFH s IS IT 78 2
LBNZ 2LIST
I8C LIST
I¥C LIST
EXIT ; GOES 70 LBR AT END OF LIST

TMATCH: LDN GPAGE : GBAGE = I/Q LOC.
SEX RINPTR
10R ; 1/0LOC = LIST ?
L3N PLIST
¥ATCH: INC LIST
LN LIST
{RI OFFH
LBNZ INKWD
I¥¢ LIST
LDA RINPTR
STR STACK
LDA RINPTR
L0 RTNPTR
LON STACK
PHI RTNPTR
IXIT « GOES RETURN INDICATED AT LIST ZiD

.
'
]

: teersnreestanacnxantes TYBUT TEST AND 3RANCE ttiktesaeERRRRRTEAR RS
I78: © CALL INCEAR

SEX GPAGE
NEXT2: LDA LIST
IRI OFFH ; 1S LIST 772
LBNZ TEST
EXIT

TEST:  XRI OFFH
X0R
B2 NATCH2 : DOES CHAR = LIST?
INC LIsT
INC LIST
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361 0193 ¢d o1e
562 0196* {6
563 0971 82
Sed N 48
263 0193 A6
366 olsa 02
567 0198" 36
368

369 019¢c' D5
570

571

572

513

574

578 019D P8 72
376 DICTAN Y

m 010" 46

518 21A1"  FB §F
579 01A" A Ag
340 1A' FC 00
581

582 J1a7" 08

383 01A8' 78 7F
534 01AA" 3A 35
388 0laC' 90

386 My 87

387 JAg' 8D

388 JIAF' 3D
389 3130
390 0130" M

591 s gy

892 0183 30 a0
393

534 0135t f o

PAGE
20 FEB 1986
4!
+

338 0187 Ch d1p¢
398 I 9B
397 018" E2

598 M N
599 018D’ 8D
500 138" 30
0] UBF' ig
802 unc w2
B ey A
804 01 8
633 01C3'  F§
006 014" =6
607 01Ccs" 16
508 0ics" 57
509

610 017" D4
61l g1eer o
611 i 12
61) 0icy’ 02
614 01cc’  FA OF
] H A Y

816

1-10
BTU2.MAC

LBR NEXT?

¥ATCH2: LDA RTNPTR
STR STACK
UDA RTNETR
BLO RTNETR
LDN STACK
?HI RINPTR
EXIT

TY:  LDI LOW IQLOC
BLO GPAGE

NEXT3: LDA RTNPTR

XRI OFFH

BNZ TESTS0

ADI 008

EXIT

TEST80: XRI 0778
32 TESTS1
ASCRDL: GHI RD
STR GPAGE
eu0 RD
PHI XD
QUTPT2: CALL QUTCHR

3R NEXT3

TEST8L: XRI {818 X0R 30R)

U3NZ TESTED
IEXRD1: GAI 3D

SEX STACK

STID

GLO RD

PRI RD
OUTHEX: INC STACR

uDN STACK

DEC STACK

Sar

SAR

SHR

SHR

STR GPAGE

CALL HXCONV

[XC STACK
LDN STACK
ANI OFH

STR GPAGE
CALL HXCONV

seRxgtRRRRERRARRRRRLLARRRRRRRARRRS TTY tRERXXRRRAREBERTANRSRRRAEARSARARELRRARYL

;TTY CHECKS FOR THE FOLLOWING PSUEDO 0P§ IN LIST:

;ltlttt!lllllt!l!!tl!tlllxt!tlllltxx!tl

I8 IT 772

tCLEAR DF

;80 X0R FF
I8 17 802

¢ ASCII CHAR -> TYPES :T

30 = ASCII @ RD.1
31 = 32X PAIR @ 8D.1
dnd CALL SENDS HXPR @ 3D.0

L
Ch
i
bl
al
Ad

i

4EX PAIR @ ¥{RD], INC RD

TYPES CR, LF

CALLS TN4D

JECIMAL @ X(3D) (00-39)

SEND 3T &X NIBBLE 2 ¥!3D)

SEND L0 dX NISBLE @ M(RD),INC 3
JONE (2ND 0F LIST!

:Rltlltttiltttllllll!illllxlt!t!xlttlxl

31 X0R 38
(I8 IT 8L
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BTV SAIL NOKITOR 20 FEB 1986 BTU2.MAC
617 o T +
818 0100 332 -
513 103" A 3R YEXT3
Bal ;
0l 4" TESTED: XRI (3DH XOR B81H) 80 XOR 8!
622 0108 A D 3NZ TESTCA ;IS T80 7
523 018" 4D LDA RD
034 a1y 12 SEX STACK
828 oAt 73 STRD
816 0idg* 30 3F’ 3R QUTHEX
87 ;
828 010" F8 47 TESTCA: XRI (OCAH XOR 8DE! ;CA XO0R 8D
629 DF" A EY 3NZ TEST4D ;IS IT CA?
830 018" QUTCA: CALL 17V
631 01E1" M +
632 012’ 013D’ +
83l J1E{"  0DOA oW 0D0AR (CRLLF
834 916" fF DB DONE :DORE
3% §1E7" 30 A0 BR NEXT]
03b ;
837 019" FB 97 TESTD: XRI (9DE XOR OCAH) ;90 X0R CA
618 0128 A FY 8NZ TESTDD ;18 1T 90?2
3% CALL IN4DT? ; ONLY CALL OF IN4DT?
840 018" ¢ +
8l JIEET 0234’ +
842 170" 30 Al 3R NEXT3
643 ;
544 Jifd" T3 il TESTDD: XRI .JDDH XGR %DB) 00 XOR 3D s
845 Q1F4" (A 01FD' uBNZ TESTAL
348 iFT 4 204 3D
647 1307 R Y ORI 4308
348 aImA Co gatg L3R UTPTL
549 :
530 U 3 3¢ TISTAL: XRT (0A1% XOR Q9DE) 128 ITAD?
531 QIFF"  CA J20E L3N7 TESTAL
832 2308 0D LDN RD
633 0203' 78 SHR
334 0204 Fo SHR
333 G205" 96 SHR
g3 2306" 76 SHR
§57 YRTRY] STR GPAGE
58 CALL HXCONV
959 208" 4 *
204 3239 QY +
901 3308 CO QA0 L3R NEXTI
664 ‘ .
663 0208" £ 03 TESTA2: XRI (0A2H XOR OALH) (18 1T A?
664 2100 a1 3NZ QUTASC ZKTEND TTY W/ 3RANCH TRON HERE
663 0213" 4D LDA RD
11 0213'  FAOF ANI 0F8
667 uis » STR GPAGE
668 CALL BXCORV
669 g216" B¢ +
570 0217 033 +
671 3219" €0 OLAQ' LBR NEXT]
672 ;
o . :‘
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873 g1’ 26
a7 2310 46
373 nig” N
876 et C0 9130’
877
878
§7 g2 W
530 3223 FC 78
681 0225' €3 9230°
682 28 W
83 9229 19 30
884 nw 3N
683
ads 2 N +
687 220" 0249’ .
688
1] Q22F' 35 +
630
891 0230 FC {1
692 0232' 30 28’
893
§94
993
536
$37
5938 21234
239 238" M -
790 335" N’ +
731 3331" C0 00FD'
EbYS
703
T3
705
"8
7 APRY SV
108 2218" oA
738 g21c 9B
7.0 023 R C
711 J23F' TR CO
1Y 024" W
713
114 0243 M +
715 244" 9130 .
Tib 346" E2
3 471 8
718
1% 0248' 2% ,
730
14
712
713
14
135 0243' 68
738 024 FA OC
121 024" CA 0082
728 04F' 02

1-13
3TU2.¥AC

QUTASC: DEC RTNPTR
LDA RTNPTR

QUTRTL: STR GPAGE
LBR QUTPTR

'

3XCONV: LDN GPAGE
ADI OFeH
LBDF GTRY
LDN GPAGE
ORI 0308

STORE: STR GBAGE
CALL OUTCHR

;ONLY USED 3Y TTY

EXIT

GTRY:  ADI 04l
3R STORE

;t:xttxxtttnttttt:xngntt:xtxt IN4D TSRE treeRRRRRRRARRRARRERRARRRKTEEKRRRRRREILRL

IN4DT?: CALL TSRE?

LBR IN4D
;lltttllltltlxxtlttx AIT TOR TRANS. SER. REG. SYPTY tartaasxrrrxkxzstRzaRIRRNg
; L L0R 1
; : CALLED 3Y PROMBT, TEST R,
TSRE?: SEX STACR ; AND IND4TSRE, AND 2ASSTHRV
¥AIT4: INP DATAL ; CLEAR 3A \DATA AVAILABLE
I8P STATL
ANI 0COR ; MASK FOR TSRE & THRE
ARI 0COH s TSRE = THRE =} 7
3NT WAIT

CALL DELAY2 v o2 31T 0L

SEX STACK
INP DATAL ; CLEAR ECEO DA
X

IRRSERAARALLARRARALRAANRERS SAIL QUT CHARACTER sttsstststeastttexnssttsatranatant

; ([ Loop 1)

QUTCHR: IKP STATL
ANT OCH
LBNZ IOERR

TERE?: LDN STACK

; CHECR PREVIOUS I/0 EZRROR
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370 SAIL NONITOR 20 FEB 1986  BTU2.NAC
l 729 9250 FE $HL ; CHECK THRE
730 0251 €3 0249 SNF QUTCER  ; 4AIT 7OR UART READY
LR P TR IEX GPAGE
l 732 0285 78 FE .01 LOW ToLoC
LS E T P VAR V] 3L0 GPAGE
34 9258 62 0T JATAL : LOAD UART FRON I/0 LOCATION
735 05y N DEC GPAGE
' 736 225 fC 00 ADI 008 : CLEAR DF
2y SXIT
738 5¢" 08 +
139 ;
740 :
141 (EEERRRRLALRRABALELLNRRRREAL ) Nemory rouLine trtasEtaaxtRITERRRLLTTERRRRLARLNLS
743 H
T P K QUESTN: CALL IND
U5 025D D4 +
T4 0258 00FD' .
47 080" 2 SEX STACK
7 0261 8D 6L0 RD
l 749 0262 T STXD
750 0263 9D GHI RD
151 084 73 STRD
752 CALL IN4D
I 753 2265 +
154 0266 00FD .
i 35 028 9 GAL RD
l 156 0269 3E PHI 32
787 026 3D 6L0 %D
758 0268 AZ ?L0 RE
' 789 Q¢ 12 INC STACK
760 9260 42 DA STACR
61 9268 3D 241 3D
T:  uSF N N STACK
' 63 0 A 2L0 2D
764 CALL DELAY2
75 071" D4 s
l % 1 01500 ;
%7 N R AUTADR: SEX STACK
% 015 8D 610 3D
%9 2216 T3 STXD
] 7 0277' 9D GEI RD
7 078" 13 $TRD
¥ CALL TTY
l 73 a1y M +
¢ 0T 019D .
A ETRY o [ LY DB OCAR
l 76 a8l D8 083 : IYPE: CR,  LF, NULL %6, R
M 0E 8l 08 081K
M 0 20 D3 0308 ; QUT 3ER PR %2, SPACE
779 0280' fF 0B QFFH ; 20NE
I 780 081" 12 INC STACK
781 0282 42 LDA STACK
783 0283 B PHI RD
I %3 M 02 LDN STACK
84 0285 AD PLO RD
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¥ACRO-18 3.36 PAGE

8TU SAIL NONITQR 30 FEB 1986

785 0286 3B

786 0287" A 8D

87 3289' %K

38 2284 (3 008E

139 P

150

191 028E" D4 +

192 028F' 019D +

93 0391 8DFF

194 0283 8D

795 0294'  FA UF

196 0236"  C2 d2ré'

197 299" AU

798 0298  CA Q288"

199

§00 033" D4 *

a0l 0a9F'  01%D° +

802 02a1'  20FF

§03 92a3"  CO 0a8s’

804 0246 8E

308 02A7' 1A AF'

806 02A9' 9B

807 02aA' A AF'

308 023aC"  CO Q08E'

30 12AF

310 BAF D +

i g0 s +

33 3233 3BEF

33 Japd' Q0 A

it4 )

813

316

117

3i8

i1 ug A

30 189 A7

331 02sA' 07

32 38 A4

823 0aBD" €2 WY

a4 Jacy’

338 2cy 83 D *

836 jacat  a000 +

37

338 ({9 BRI '

§29 2205 0081’ *

330

31 e M +

§32 sace’ o1 +

3] 0acA 33 CU

834

815 02cc’ 4 4

836 02C0" 01N +

§37

838 uiet M +

839 00" 0101 +

840 902" 9D

1-14
3TU3.NAC

YEXBYT: GLO RE
3NZ DECCNT
GHI RE
437 PRONPT
JECCNT: DEC RE
CALL TTY

OV 3DFFE
GLO RD

ANT 00FH
LB LNTEST
ANT 01H
L3NZ NEXBYT
CALL TTY

0¥ 30FFH

L3R NEXBYT
LNTEST: GLO RE

842 LYEND

GRI RE

3HZ LNEND

LBR PRONPT
LNEND: CALL MY

¥ 1BFrd
SBR JUTADR

'

:n!llttltlltlliltttlllt ! Memory Rou[iae ttrgxgteRaRttRRRRTRRRERLRRRCRERERRRLLL

WRITEN: LDI LOW SYSFLG
2L0 GPAGE
LDN GPAGE
ANI 40
LBL SAYNO
INADDR: RLDI 3D, 3030

CALL INCHAR
CALL ASCHEX

8DF INADDR
CALL SHFTDd

CALL IN4DZ

GHI RD

: TYPE: QUT #EX RD, DOXE

; MASK FOR‘LINE LENGTH
; 17 = 088 / LINE
; 0F = 108 / LIXE

i TYPE: SPACE, DONE

; TEST FOR END OF LINE

: TYPE: ", J0ME

; CHECX FOR UNLOCX FLAG
; 30 70 SAY NO IF LOCRED

 WAIT TOR YUMERIC INPUT

; PUT ADDRBSS POINTER IN RIE)

—

sgpys:  THNRSR @ WP
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37U SAIL ¥ONITOR 20

€ O Cad Cas D Cas CAZ Cas €43 Kas Cas os €3
[TIN
€3 D OO ~d O N e b O e
<> <
[
©r o
o o
[P S S ) -
By —~3 €3 & a3
[=3]
—

AT s LY Ry I R I R Vi S S S

P D GO 1 O (R e

24
: 1wt Ay
R 2WET 33T
3 e
: I OAD

O s xs € €as
pror i)
El

P
126 bl
anmn P
S0V wad! Lad
. nma .y
361 P ERREK
o
363
arn Sammt a
365 dold .J4
.. ngpr aaans
384 JeEC A
oz camgt s
i3 VIR 30
ar R .2 I bl
300 2T 23
a snmnr e
387 Teft )
- smoet ea men
i63 Jatl KD
a
23
igd
Jps vaza
¢ Ja. w
ae PO ,
Ve J:.". 24
an wmgir aeze
M vels Jelte
173
P
ey ot
MR ol
. .
$-3 P
i ann
373 273
- anop
: Je
3ms IS
M) Jaie v svel
s
s 3
33e PR :
a
13n
iie
R
S
B
3es
. cars
ErL SRR Y b
23 PENE RN B
N Camet am aanr
3&3 43w ) 4&.}0'
. arent ap s
i3 NG - I
. aqear
294 Jile A A
v
9.
a9 g ny
-94 a.ul PL]
193 PEPE A R
. Avga " nann
33 EN ooety
saz aeey ‘s
i35 FEN ) 73 g
A A - L
196 150 LA ef)

3

-
L

3 1986

PAGE  1-18
3TUZ.MAC

PHI RF

GL0 RD

£ud E
INIST: CALL INCHAR

LON GPAGE
37 INIST ; IZNORE NULLS (NULL =30,
CALL ASCHEX
R
30F TESTISP v OF = NOT 2EX
10N GPAGE
350 3D v SAVE LQ 21517
INZND:  CALL INCHAR
CALL ASCHER
3DF SRROR
CALL SHFTD4
L0 RD
ST RE »ARITT INTD MY
INC 23
3% I§i8T
IRROR:  CAlo CILATZ
ALl T TR
M INTER : [
o3 J0NE -
L3R 220NPT
EESTS?: S0 ZPhGE o TIST ROE OZELINITIRS
LESQE AR Il
L3DOINIST
iR S N S Yo
J3ND ZEND?
crul 2ASEA
L3R INIST
SEMITr KR 7% Dot IR
3D TESTR
TALL 2AS5CA

s8R IYADDR
TESTCR: ARD QitH
oBRZ ZRROR

“RRGR
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S

897
%
93
300
30
33
303
304
3038
906
507
308
309
i
3l
12
§$13
314
91%
316
Y
318
519

NACRO-18 3.36
3TV SAIL MONITOR

0ir

dazl’

PEPLY
03ad
ARFER
832
0328
UEPEY
day
033D’
1336
0330
PEERS
133y

3338

35’
0336’
W
1338
n
U

- tAay
‘314

9343
1348
1348
gy
PLER

«r €3 > <>
r G

<
Co L G o o D

crow»

“s e
Ca s tos

NN WY U O B o
CFt Em s B3 O YR €D We WO

€3 D > €2 €2 3
P P P U S U
O W o U on

-~

o
— O D O

1383
Ji6¢
3lee”

1389°

30 TEB 1986

7C 30
0 208K

4 +
I +
47

78 1D

oh diad’

3 +
J0EL +
1

75 JA

i w

25 +

L} '
019" +
8F 76 8% 0

86 72 8 %D

b

bk

$3F7F

b

3

§2

Ak

()
Sy
+

U tE2 D O €2 -2 s
[S3 OV PO
. o
ve) o
)
'Y
>

o Ty oy O

i

3 .
199 .
BC 85 6F &7
R

03

90FF

2 .
Y .
3 d08E

A

PAGE  1-16 '

BTU3.MAC

ADI Q0% : IF NO TRROR, CLEAR JF
L3R 2RONPT : G0 70 PRONPT

2h8SCA: CALL INCHAR ; ONLY USED 3Y .M

LDN GPAGE
iRI JDH IS TR
L3NZ PASSCA

INLF:  CALL INCEAR

LDN GPAGE

1R JMd P IS TR
3N INLF

£R1IT

——

'
h
cRBRRRRELRRRRRRLRARERIRRLARLLRL ‘QVE tREReeEa s et Rt AR RRLIRRRRLZLRRRAKCRTRLIRRLEL

NOVE: CALL TTY

[ 4 MR

38 ‘ove froa

REREHYS
W J9DFFH
¢RI D
P41 2A
sLO RD
PLO RA

CALL T {

a4

78 27X

oW 9DFT

41 3D

PHI RB }
5.0 3D

PL0 3B

tALL M

23 'length

J8 ITX

OW J3DPTFY

CALL 02 ,
L3NF PRONPT SYeLUrD L0 proapt if 10 flag '

NOV:  LDA RA




e

T

h Sid

BTU SAIL XONITOR

983
354
353
385
357
358
383
380
86!
364
963
364
365
3¢
387
368
309
§7¢
il
72
373
974
375
378
317
313
579
330
3t
282
383
34
238
386
387
10s

L
Tuw

359
380
R
392
393
394
398
398
197
998
39§
2000
2301
103
R
2054

23t

L0368
S

1408

NACRO-18 3.36 PAGE
30 FEB 1986
(LY ST
1363° i3
238¢ 1D
36D 9
388" 3% 0¥’
33700 3D
0371 3k o’
313 +
HRVES 190’ *
1376 Q7FF
378" €0 gosE
037y
a1 M *
037¢" 213’ .
J3TEY 65 72 69 &6
23820 19 10
HETP AR
0385'  9DFF
3879
3338 BA
Ji8% @)
3334 A
2338 M -
J3c .
I8 1T 89 74 68
iy 2
9193 33
SEET R hE)
3% 3
3397 33
DEET b
MEEE R ¥
PEY7 ST -
398" 43’ .
333D 50 85 52 97
HET DR AT S
B N
1A ILFF
PRE YA}
WR) YRR Iy
149 3B
23A AC
39
DIACT 3a 3D’
IR ¢
AR I

1-17
37U2.MAC

NOVRTY:

.

N
ceRzzrRLERIARRARRRACRLERRRIRERRAR YERITY RARRKRARR AR XA RTRCKRCRRRARTIINRIRLARIRE
v 5

INEXT:

SIR 1B
3038
JEC RD
GHI RD
3Nz MoV
GLO 3D
3NZ ¥OV
CALL 77V

0 07FFH
LBR PROMPT

CALL 77¢

28 erify !

2B 12
PLEETI]
GHI RD
2D %A
oLl D
20 RA
AL Y

5B with

JB I
W J90FF
Gl RD
?HI RB
w0 RD
210 33

CALL 7Y

53 ‘length

o3 IN
W J90FFY
GRI 3D
PHI RC
GLO 3D
L0 RC

GHI RC
3N1 VMORE
GLO RC
3¥2 VNORE
CALL TTY

;STORE WERITY' SRCUP ADIR LM AR

xS

;STCRE CWITH' group in i3

+STORE LENGTH IN 20




Y

BTU SAIL NONITOR

1309
1010
l
1013
1014
O
1016
N
1018
1019
1020
1011

ey
ivas

1023
1924
1025
1026
1027
1028
1239
2030
1031
kY]
RS
IR
1033
Ziis
Rk
BORE]
JORE ]
2340
i34l
Ll
143
1044
1048
1046
47
1048
1049
1089
1382
083
1054
1358
1086
1057
1088
LT ]
1060
161
1002
1063
1064

NACRO-18 3.36

sl
0333
133¢'
3g8’
1389
134

1380
J3BE°
J1BF'
33ce!
0ic2
ey
PRI
R[N}

e
g3cs’
3¢9’
aay
AT N

83cc
33¢D’
33CF
any
PENER
DEpIE
1308
356"
1

3
Yy
2308
300"
33DF
03E0°
0Ll
03E2

JIEY
FEELR
16’
13E8’
33E9"
JiEN
(ELLE
23EC

038D’
0JEB’
03z0°
0
03gd’

30

e

30 A8

3
180"
Chpa
20FF
98

i

i3
AD

24
1
3030
fF

33

30

§3
AD

24
0190°
131
i

30 €3

PAGE

FEB 1986

“+

-

IS

1-18
BTU2.MAC

VMORE:

VCONT:

V3AD:

JB ' DONE'

DB DONE
LBR PRONPT

SEX RB
LDN A
Z0R

3NL VBAD
INC RA
INC RB
JEC ’C
3R VNERT

SEX STACR ; QUTPUT 3AD LOCATIONS AND CONTENTS
GRI RA

$HI R0

GLO R4

PLO RD

CALL TTY

34 $CAS1E : REG A ADDRESS
oW 3812

J8 IfFE

GHT RA

PHI 2D

Gul XA

L0 3D

CALL 7TV

¥ 080408 ; REG A CONTENTS
oN 220FFY

cHI RB

PHI RD

GLO RB

B0 RD

CALL TTY

oW 28Da0N ; EG 3 CONTENTS
J8 OfFH

GHI RB

PHI RD

GLo 18

2L0 ’D

CALL TV

¥ 081814 ; REG B ADDRESS
08 OFFR
BR VCON?

Wwe R
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1085
088
1067
1068
1063
un
W
172
un
1074
1075
1076
107
PO
1079
1080
1081
1083
1083
POLY]
1088
1086
1087
1038
08¢
1390
)|
R
1033
1
oL
1036
037
Nk
1093
O
1
JRPS
w0l
S
1108
(106
P
L]
1110

[ERR]
abai

1112
ceen
ahid
1l
118
1ll6
147
il
i3
1120

MACRC-18 .36

aze
Fy

J3F8°
03F8"
93r9"

3iry
R
A3FE
400"
147
04

o4

ase

D4
9130
IME
6F20
sy

o 2088

34

<>
&>
Loy
o

a2 D
D WD — 3 Y e
[T
-

PAGE
30 FEB 1986

+

+

1-1%
BTUZ.MAC

'

sxprtxatsikRRkannxariext RN TARGET SYSTEH TERRSARELRRRRARRXERRARRARASRARKE KLY

’

R0N: L3R TARADR

h

;

;

;ltl!tl‘ililtlﬁttlt“l"i‘tltll SAY No i KRrggxeeRRkt kR AR ELCRE R R RSO RRRLERERRS

SAYXQ: CALL DELAY2

CALL 1TV

oV 204EB ; TYPE: SPACE Yo ¢
DV 67208 ; DONE

W 21Fr

L3R PRONPT
;
b
’
s otRaatstesERRanaettecs MEST (R 7 trarirtrtesarzizziceiitaes

OR?:  CALL 78RE?

CALL T JTY2ED Ok 7,
30k P

PERR

3B JONE : SCNE

125?:  JALL ISRE?

CALL INCHAR

0N GPAGE

IRI 259K PR Y BTEST
LBNT X0
JRRTN: 3N 004 » SETOF
IXIT
¥0: ADT Q0 + CLEAR DF
IXIT

;nnnunntunnt S ? [RUNS 3ROGRAN AT AAAA tttesenteeerensntastoaangtanang

VITH PC = R3, X = R2)
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1l
A1l
1iad

119
“dd

1138
1136
1123
1133
1130
il
1132
1133
1i34
1138
1136
13
1138
1139
1140
1141
1143
43
il

e
il

¥ACRO-13 3.38 BAGE

437"
3433
043h
i428°
0430
0438’
0432
0432
0433
3435
0436’
0437
0438

0439
043
043¢
3438
0440°

0441
0443
It
3447
448’
445"
1448
MEER
044c’
144"
PLIT
J44F
348

noz
J43l

3 <
~ ofm

v uxy
pos

+13d

sy
J456°
3459"
345D’
J45E°
045’
0461’
0462’
2483
9464’

465"

30 FEB 1986

0
Y}

A

FA 0
8 20
A Q3FY

04 +
Q0FD" +
30
BE
8D
AE

D4 +
019" +
2081

813C

FF

1) +
0407° +
CB 0038'

i
§0
13
36
73
3
36
ik
Ab

04 .
0390 +
34320

86 72 F 6D

a0

3

90FF

0

BE

80

A

04 +

1-30
3TU2.HAC

TESTS:

INS:

LDI LOW SYSFLG
¢L0 GPAGE

LDN GPAGE

ANT QE0H

XRI 004

LBNZ SAYNO
CALL IN{D

GHI RD
PHI RE
GLO RD
L0 RE
CALL TTY

DW 2081
¥ §1acH
0B JFFR
CALL 0X?

LBNF PRONPT
52X STACK
SLC RTNPTR
$7XD

GHI RTNPTR
$7XD

GHI RE

PRI RTNPTR
GLO RE

2L0 RTNPIR
ADI 00
IXIT

; MASK FOR ADDR, WRITE, 3YS 7LAGS
; ADDR = WRITE = §YS$ = 1 ?

: TYPE: SPACE,

; QUT FEX 2R ',
; JONE
1=y R2

; CLEAR JF

h
. - ayr A ymy
ctrpptrnancteangesgenegeer 230 CALOUTATTON kxatxasxttrzaacaesagtaeenganteznesen

CRC:

CALS T

28 re
J8 ‘frea’
). BRR)

DY 9DFFR
GEI RD

PRI RE
GLO 3D
PLO RE
CALL 7Y

TYRE:

RC from,

. om
¢ CRE Y

; 4D,
; JONE

TYPE:



=

3TV SAIL NONITOR

im
1178
119
2130
1181
Y]
1183
LI
1138
1188
uy
1188
1139
1130
1181
L9
193
1194
1195
1138
1197
1198
1199
1300
1201
220
20l
128

1205
1306
1a07
a8
2%
Ll
1dil
1aid
1eld
It
el
L2t

Lell
1313
Ll
el
Ll
1ils
Lédl
1334
1233
1326

caam

Ty
128
)
«dé

1330
wall
111

NACRO-18 3.36

466"
0463’
346c’
3460’
2468
467"
0470
0472
0473
3475
0476"
8
0478
7Y
M
a47c
34!
e

WIF
p480°
0482
0483
484"
MNP
SYER
0448
3T
e
450°
249
DESY

MEEED
0494¢"
3496
M9
SLEER
3430
3498
J4ag
YAy
SLIXE
J4AS
HITE
HAT
343’
déaz’
1483
1436’
W
0488’

488"
04ac"

30 FEB 1386

019D
of 76 43
0

3

D

£F

F8 07
A7

8 0
3¢

37

27

LY

18

FB FF
CE

3C

£l

bI

0483’

b

8

W ENAED
82
AWy
iC

o By
47

30

37

id

3

EIR

[

4352 83
i

08D

-
1R

283 9D
7Y
8% 73 i3

§C 85 5L

J08E

72

3

" a
‘e

PAGE  1-21
BTU2.MAC
CLooe::
+
*

SAYCLR:

CRCSUB:

DB 'over ’

o8 33

38 09CH

0B 0FFE

LDI LOW CRCLO
PLO GPAGE
LDT Low OoH
PRI RC

STR GPAGE
DEC GPAGE
STR GPAGE
) )

IRI IFFd
Ls2

PRI RC

SEX STACK
CALL CRCSUB

DEC RD

GLO RD

LBNZ CLOOPY
GHI RD

LBNZ CL00P)
¢4l RC

L51 SAYCLR
GHI GPAGE
PRI ’D

GLO GPAGE
2L0 20

CALL TV

28 CAd
28 *CRC =

o 303l

-----

LBR ZROMPT
CALL TTY

J3 JCA3
38 'Memory '
38 'is clear.’

-3 PPl
LBR PRONPT

SEX GPAGE
ok RE

; over,
: I8,
; IN4D,
; DONE

; CLEAR "ALL FF'S" FLAG

: SET CRC 21 & LO = 0000

A NP

; 1S YEMORY SPACE ZMPTY ?

i IF NOT, TYPE:
; R, I7
: (RC =

W VI 3D K8
JONE

; IF JLEAR, TYRE: a3

PRIV T 1R S nys

Nenory is clear

2CNE
; GO 70 PRONPT

; CRC CALCULATION SUBRQUTIN
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1233
1334
1335
1336
VRN
1333
1239
1240
Ll
1242
1243
1244
1245
iadb
147
1248
1348
1250
1381
1252
1283
13534
1255
1236
Y
1358
13
iabl
L8l
1282
E
1264
1iss
1368
1267
1a68
1263
1370

tama
alia

1e72
an
1874
Lal8
Ll
n
1273
32
1380
1281
1382
28l
1234
1285
1286
1287
1438

YACRO-18 3.3 ?AGE

20 FEB 1986

0igp' 7§

38" 2

MIF Y

0408 T8

Mclt T

04C" ¥

ey 6

04¢y’  F3

94CsT 87

04ce'  TE

04c7" PR

04cs'  FE

04ce"  PE

MCA' 80

04C3' 60

04ce B

et 7

MCEr T

et 1

0420"  F6

04D1" 6

402" 76

py nl

044" N

D5 10

406 FE

P2 YA

408" 2

M3 R

prt ot

g T3

e 8l

383D ol

Mzt M

Ja4oF 3 +

3ED

JE0T D¢ +

JEL 4L9D -

323" 65 6C 70

046" <A

27T 428435 20

0423' 4D 4F 4E 43

04EF" 54 4F 32

0472'  CACA

MR 5379 137

04F8" 65 6D 20 43

04C"  oF oD 8D 81

0500" 6E 64 73 A

0504"  CA

805" 40 24 61 61

1-22
BTU2.HAC

'

1]

cestrmARERREELRRRRIRRARRRENRLRELE SEID T

'

g

L s

L?:

Z0R

DEC GPAGE
STR GPAGE
SER

SHR

SHR

SER

X0R

STR GPAGE
SBL -

SBL

SHL

SHL

IRX

IRX

10

JEC GPAGE
STXD

el

SHR

SHR

SHR

XoR

STXD

)

SHL

§ib

SHL

SHL

SHL

i

X

X

STXD

1T

CALu TTY

38 'elp’
DB OCAH
08 '3TU NONITOR'

D4 OCACAR
DB 'System Copmands:'

08 0CAE
08 ' §aaaa (Run @ aaaa)’

.-

aab

thagkhRtxRRARRRERARREERREREIRRARERRQ LR
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1289 9509 61 81 20 2B

1290 JBO2' 33 7% 8E 20

9 B0 el el

1392 08:%" Bl o1 29

] Q4 DB dCaf

a4 0819" 20 21 %2 7% 08 ' :Run targetr systea {'
1285 3510 6E 20 74 61

129 W/l N8
1297 0825 0737973
1298 0528' 74 85 6D 20
123% %D 8

1300 052E'  081F D¥ TARADR

peint 9530 28 2By

i 1531"  CACA % JCACAR

1303 3533 4D 63 oD &F 08 'Yemory Commands:'

1304 g537" 127920 43
1308 538" oF 8D 6D 61
1306 083F'  6E 54 73 1A
L 1843 CA

1308 0344" 20 2E 4D oF
1308 1848 76 55 38 30
131 154C’  2E 56 65 T2
JE38 0550 89 56 79 33
1312 0554”20 28 9% &1
1343 3558 6D 20 34 &5
1314 385C 1IN

IO B A 38 AR

1318 9888 20 21 4D 8l 2B 7 idaasa 44;
uan 0563" 61 51 51 20

1318 0867" 64 64 3B 20

319 563" 30

3 0CM
B ° .Move: .Verify; .Ram Test'

> v

1330 3%8C 30 3F 4D ®1 9% * 7¥asaa aamn’
[V 2979" &l el 81 23

Wi T A% 4E 6 5E

138 9578 A 28 3CAR

FEPL 0579" 20 4D 85 oD 23 ' Memory protect’

1323 0573" 6F 72179 20
1326 2581" 70 12 BF 4
1331 0585" 6583 T4

m~us SIS W P s G s eou doay N TN s wew

2328 J538" A 33 ICMR
1339 0589' 20 3P 43 73 3% ' re cale’
1330 088D 63 20 o3 6l
PN 3831 6L 8l
Ll JB93 IAFT oW JCAFFE
JORE! 28%5°  C0 Q08 w3k PRONPT
R ;
318 ;
133 CRRLEREERTAARERRARKLARRRARREAARRERARIALARNIRANERRLANRLARETLLLREL
130 ;
1338 cissssaansaracesars NENORY PROTECT AND SNABLE trtasasarsansanss
133 :
1340 538" MEMSAV: CALL TTY TTYPE: {text
141 0538 D¢ +
1342 2599" 019D +
l 1343 3598° 83 6D 6F T2 DB ‘emery -

1344 339RT 79 20 20 20




370 SAIL NONITOR

1343
1346
1347
1348
1349
1380
1381
1383
1383
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1385
1366
1367
1368
1369
1N
1371
1N
1373
PRRY
1375
1378
1377
i
PREE]
138
1381
1382
1383
1334
1383
1386
Ly
JREY
1349
1390
1381
1393
119)
1394
1395
1396
uy
1398
1399
1400

NACRO-18 3.3§

0543’
05A7"
05AB’
05AF"
WEERD
534"
0538'
058C"
35¢o’

05¢2"
05¢3"

05¢Cs’
05C6"
05¢8’
05¢y’
05CB’
gscc
05CE"
08CF’

503"
354"
055"
507"
98D8"
95DA
950C"
800"
0spe’
3508
45DF"
JaEl’
0sEY
05EE’
0323
08EC’
0520"
I8EF’
98¢0

I8EL”
583"
584"
05F8"
589"
05Fa’
588"
0s¢F’
602"
0604°
0605
0506
0607
0609

a0

50 72 6F
5563 4
§F 72 30
6% 81 63
65

20 28 50
6F 72 20
29 20 3
03FF

4
o

D4

0180’

50

0508

45

0502

13

C0 0088’

F8 00
38
F8 01
AB
30 0E
£330
AB
33

24
319"
CA

{6 7
207
55 20
3
$DEF
&

33

I}

sy

6F 76 65
2

03

0

20 70 61
65 73 18
03FF

Ch]

AC

s

BC 01

AC

PAGE

FEB 1386

4
a0
45

8¢

al
45
a0

12

67

-

1-24
BTU2.¥AC

ENABLE:

SETPG:

DB 'Brotect or Enable’

DB’ (PorE 7

oW 03FFE
CALL TSRE?

CALL IT8

0B P’

DW PTECT
03 'R’

¥ ENABLE
DB OFFH
LBR PROMPT

LdI 00
PHI RB
LI 01
PLO 3B
B8R SETRG
LDI 00
?LO RB
?HI A8
CALL TTY

JB JCAR
0B 'froa page

08 M
2V IDFFH
GLO 2D
PHI RE
CALL 7Y

08 'over

78 iTX
DB 09DH
B ' pages.’

DW 03FFH
GLO RD
PLO RC
114

ADI 01
PLO RC

i 57X, DOXE

;CALL INPUT TEST AND 3RANCH

; IF B, GO 70 PTECT

IF B, G0 TO ENABLE

;G0 TO PRONPT IF HOT ? OR 2

1SET PROTECT FLAG

+SET ENABLE
sTYBE: CR, LF, (text]

; N4D, DONE

:SET CURRENT 2AGE

JTYPE: ftext!

; F394

; iNdD,

; pages.,

; IIX, 0Kt




— R . B B |

e SENE SN TR @ Eem

. o SR

1401
1403
A4a
4
JCOE!
1406
1407
1408
1409
1410
il
1412
141
14id
815
1416
A0
1418
413
1420
1411
142
143
1424
1438
24l

U7
1438
1429
1430
2431
1432
A48
1434
1433
1436
37
L4338
1439
1446

L
ER kY

1443
L1l
1344
1445
1446
1447
1448
1449
1480
1481

1452 -

1453
1454
458
1456

NACRO-18 1.36
5TU SAIL NONITOR

604"
608"
260D

1610
611’
0512
1613
914’
815"

0616’
0817’
618"

06139’
061a"
618"
2610
dplg"
83"
322
0621
7625
0627
geay’
Je2h
36a3’
63C"
383D’
638"
628"
630"
632
633
3834’
1638
3831

SLRER
638"
Jeic
0638"
063F"
h640°

0641

PAGE  1-28
30 FEB 1986 8TU2.HAC

CALL MENCHG

D4 +
615" i
HERIEY N LBR PRONBT

jeesatreecex NENORY PROTECT OR SNABLE SUBROUTINE tttasstazsstz
{8 NEMSUB: LDA LIST iPASS ENABLE 3IT
AB PLO 23
it LDA LIST ;2ASS START PAGE
3E PHI RE
46 LDA LIST 12A8S ¢ OF 7AGES
AC ?PL3 RC
£} MENCHG: SBX BC ;SELECT SYSTEM 1/0 GROUP
61 QUT GROUP
N DB SYSTEN
g $EX RE
8 NEXPG: GLO RC
123 81 MDONE
98 GHI RE JALWAYS ERABLE:
3 37 IRL STRPG : STACRPAGE
ie e 32 SETQ
9 GHI RE
'8 36 XRI GLOBG ; TLOBAL PAGE
33 31 SETQ
33 5L0 %8
i N SEMQ +PROTECT COR ZNABLE ?
A REQ : ZROTECT ) ¢ =)
38 8P
3 $ETQ: SEQ ; ENABLE -y ] = L
51 VT EMORY ;20 = MEM, 2RQTECT
A g
9k GHI E
FC 01 ADT 1
3E FA1 3%
8c 3.0 'C
£F 00 N PO
AC 2.0 2¢C
AVIDYS 3R NEX2G
73N ¥DONE: LDI LOW GRPSAV ;SELECT UART I/C GRQU?
M BLO GPAGE ; AND STORE ON GLOBAL PAGE
78 26 S0 UMRTS
57 STR GPAGE
4 SBX GPAGE
61 OUT GROUP

X

b +

;tnnnnnnnnnnnnu QAN TEST ROUTINE rtszectstctnsdatennasnsasstsnn

’




BTU SAIL MONITOR

1457
1458
1458
1460
146l
1462
2463
1464
1463
1466
1467
14638
1469
1470
1471
Wn
un
1474
1418
1476
un
1478
Un
1480
1481
1483
2483
JEEL)
1485
1466
47
1488
488
1490
1491
2498
EK
149
498
1496
Ly
1498
1499
300
2301
1502
1503
1504
15035
1506
1507
1508
1509
1510
1511
1813

NACRO-18 3.36

0642"
0642
643"
0645'
0ede’
11
0645
0653
0636
0654’
J658"
065D
638"
J6sF”
0660°

661"
663"
664"
0668
0661
0663

660"
3668’

268F"
870"
971"
3672

3873
T4
3678"
876"

877"
e
0678’

A
373
878
672"
3678
78
063l"
0682

0684’
ETLY
0686"
0687’
0688’

PAGE

20 FEB 1986

04

1140

CA

3 5180 20
14657114
2030 2073
7461 72 74
20 61 74 20
03

3DFF

]

3B

L

AB

04

819p

30 4F 36 45
5220

03

9DFF

3F
83

98
39
48
A9

8
A
80

A

il
gecr’

38
P
9
P\
)
BTN
9
nm

§F
38
98
89
8B

4

1-26
BTU2.§AC

RANTST

LOLOQP:

'

CHRSET:

CALL TTY

98 QCAH
DB 'Ram test - start at '

D8 ETX

¥ 9DFFR

GEI RD ;Start address to 18
PAI 23

5L0 RD

2L0 RB

CALL TTY

3B ' OVER '

DB ET
oW 9DFFE

GRI RF ;Get rand key froa &F
?HI RS

JHI RB ;Start address to &3
28I 19
Gul 3B
?L0 R9

GBI RD Length to RA
7RI R4
Y]

?LO 22

CALL RAND

G4l R8
STR RS
INC R9
38C 3A
GLO RA
38% LDLOOP
GHI RA
BNZ LDLOOP

GBI RF
PHI RS
GHI RB
?PEI RY
GLO RB

oy RS MR
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PR

ey
IR I I T I

voeove

.
pell
21 €IV L2 (ST CFT G o

P e s s
o

e Uey O

—3 Oy Ar B G By b

vy
wn
Y AR I T TE
oo

>
o
e
-3

569
1365
1563
1363
1364
1583
1308
1567
1564

NACRO-13 3.1 2AGE

30 FEB 1986

689" A9

0683" 5D

T A1

0e3c’ D

068D  Aa

Q68E"

8" 4 -

968F'  J6CA’ i

691" =9

6920 %

1693' 13

0694 A AD

636" 19

0697 2

1638

2699 A iE

638" A

063C"  JA 3E

0638" 97

969F' 38

0830 .

J6AL" J6CA -

FET RN

Gea§"  3F

LT CR -

Jeast %Y .

648" 2

J6A9"  COFF

J6A3° 30 s

06AD"  Ad

J6AE" D4 .

JAF' 3D .

fe3i"  CAFS

Wil i

38337 3D

€38 N .

W836° L%

38 u

18390 201740

680" FF

JEBET 99

657" 33

WLy 39

Cl D

WC3 34 .

we o N ¢

65 3181

i6C1 I

26C8" 0 36

1-3

3702.MAC

7

anpme
CONTL:

ZASSDN:

ERR

T
o

ST

PLO RY
GHI 3D
I R
Gu0 2D
PLO RA
CALL RAND

$EX 19

GHI R

i0R

BNZ ERRLST
INC R9

JEC A

Jud 34

3ND C3K
SHI RA

3NL CHER

edl ’F
781 78
CALL RAKD

GHI 38
?al 3F

Ayt m
CALy TTY

3B e
W OJ0NE
3R LDSET

L0 3
TALL TN

J¥ OCAFFH
5u0 18
FAI R0
TALL T

23 2413
3o at
28 OFFH
¢dI R9
PAI RD
L0 19
BLO0 RD

AL T

ov 318l
08 077R
3R CONT!
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't 3TU SAIL NONITOR 20 FEB 1986 3TU2.NAC
¥
i 1569 ;
3 S ;
l VPR L1 SR TR AND:
YA T A ¥
i SETR o LI T
: ST R TR PRR
! 1575 G800 78 FF
( 1576 0602 3%
t 1377 603 56 0x0;
1§78 0604’ 33 DT
1 519 9605
y 1580 6DT' 76 ONL:
A SEEDR [ | A
’; 1532 2609 2B aC
¢ 1883 0603 3
: 584 %ICt 06 1
; JEEL I 13 D L T
. 1586 26DF' 13
' 1387 08E0° 6 oN3:
' 1988 08ED’ 3R ¢
" 1389 08B} 3
1530 06E4° 38 Nd:
3 6Es f
: 1393 06E6T %8
3 E T T
y LT TS TR Y
“39 1683 3% :
39 :
133 :
123 18T
RIP
' hb
I
|
t
|

Wi
210
)
3N
LI
3:00
SHR
INF
IxC
SHR
SHR
3NF
B[
SHR
3NF
e
SHR
3NF
Ixc
GLO
SIR
I

SHR

P

DY Ol
“dia

i

b
38
18
oo
JFFH
38

0Nl
R8

N3
R$

a4
R8
38
18

38
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NACRO-18 .36 PAGE S
3TU SAIL ¥ONITOR 30 723 1986 8TU2.MAC

' NACR0S:

3CI i ity (CID ClE JACI  DADC  DADD
JADI  DBNZ  DsaV D83l DS DS¥B  DSMI  ©T

L XIT GEC DLE L 20p PPAGE  2USH
DI KA RNX RSXD  SCAL  sCMI  SC¥2  SPMl
5343 SRET  STM $T2C  TCAL WET XID {18

SYNBOLS:

ASCHEX 0113' ASCRD1 O01AC'  BANGGR 00D4'  3RIST 0038’

870 0000  CALL  0088" CHK 0688"  CHRSET 0684’

CLCOPT 0479'  CNVRT O010E' CONTI 0696 CRC 0453'
. CRCEI 5606  CRCLO 5607  CRCRAM 3605  CRCSUB 04BB'

{70p 0065 CTRLI 0003  CTRLZ 0005  CTRLY 0007

- CYCCNT 0008  DATAL 0002  DATAZ 0004  DATAD 0006
8 ) DECCNT G280'  DELAY2 0150' DLYOD 0040' DNA 0000
J0NE  O0FF  DOTGR 0087 ENABLE 05D2'  ERRLST 06AD'

. : SRROR  02F3' ETX 0003  FINIS 003A'  FORNTL 0012
l GLOPG 0056  GP 5600  GPAGE 0007  GROUP 0001
GRPSAV S560A  GTR9  0230' HALT 0006  EDSTRT 0000

SEL?  04E0'  HEXRD1 O1BA'  HXCONV 0222' IN§ 0432

. INIST 0206' IN21D 02E3' INAD  OOFD' IN4D2  0I101"
INGDT? 0234' INGRET 010D' INADDR 02C0'  INCEAR 00R1'

INKWD  015¢'  INLF 0320 INTPC 0001  IOERR 0082

10L0C S6FE I3 Q180" REEP2  00ED'  LDLOOP 0677'

(DSET 066D LIST 0006  INEND O2AF'  LNTEST 026"

\ MATCE 0171 MATCEI 0196'  MDONE 0639  NEMCHG 0616

v 0369 MOVE  0336' MOVRTN 0378' NEWPG 0013°

NEX3YT 0286 HEXPG 061A'  NEXT2 J184°  NEXT3  OIAD

0 G42¢'  NOTHEX 0137°  NUMBER 0130' OR? 0407'

ORRTH 0421 QWO 603" 0Nl 607" ON2 deac’

a3 06E0"  ON4 06E4' OQUTADR 0274' OUTASC 02IC’

JUTCA  OIEl"  QUTCER 0249 OQUTHEX 0IBF'  OQUTPTI Q21E'

QUTPI2 0130  PASSCA 0324" PASSDN Q698" BC goe3

BLEVEL 5602  BLIST 0ls2' PNTCER 0033  PROML 0008

\ PRONPT 0Q0BE' PTECT 0SDA' QUESGR 00C7' QUESTN 025D

‘ SANTST 0642° RAND  06CA" RBHI 5608  RBLO 5609

READDR 0085' RTN 0076' RTNPTR 0006  RTCP 0075

RN JIFS'  SAYCLR 04A3'  SAYNO (O3F3'  SCRT Q057"

SCRTST 0056'  SENI? 0310' SETPG OSDE' SETQ  06iC°

§ETQ1  002D'  SETSL Q007"  SETUP  003D'  SETURT 0047

SEPTD4 O013A'  SHIFT 013F" STACK 0002  STARTL 000F

STATL 0003  STAT2 Q005  STAT3 0007  STREND 570F

STRPG 0057  STCRE 0223  SYSFLG 5603  SYSTEN 0007

TARADR O81F  TBST Q183" TEST§ Q427" TESTI0 Q1A8'

TESTS1 01BS'  TEST8D 0104’  TBST9D OIEY'  TESTAL OLFD

TESTA2 0208  TESTCA 0I13D'  TESTCR 031A'  TESTDD O1RY°

TESTSP OIFF'  THRE? Q24F'  TMATCE 0163' TSRE? 02!

Y 019D UARTS 0005  UNADDR 0084’ vBAD  03C7'

VCONT 03C3' VERFY 0378' VMORE QJBD'  VNEXT Q3AB'

AAIT 0043 WAIT Q152" WAIT4  023B'  WRITEM 0237
TEs?  0415°

l NENCRY 3007  MEMSAV 0598'  MEMSUB Q610"  MENAB 0017

RO PATAL ERROR(S)
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3Cl
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3T
31
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- ¢3K
CRRSET
eI
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CLOOP!
CHVRT

. cont!
CRC
CRCaI
CRCLO
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\ CRCSUB
¢T0p
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ZRROR
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in
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FINIS
FORNT]
GEC
GLORG
GP
GPAGE

GROUP
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HALT
HDSTRT
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2EXRDL
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IDLE
18§
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IN4RET
TNADDR
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13KND
I8LF
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I0ERR
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LREND
LNTES?
YATCH
NATCH2
XDONE
¥EMCRG
NENORY
NEMSAV
NEXSUB
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PTECT
PUSHE
QUESGR
QUESTN
RANST
2AND
BRI
R8L0
READDR
RLDI
RLIA
RNX
RSXD
RIN
RINPTR

}T0P
RUN
SAYCLR
SAYTNO
SCAL
.}
s
SCRT
SCRTST
SENI?
SETPG
§EIQ
SETQL
SETSL
SETUP
SETURT
SEFTD4
SHIFT
SBNL
b¥1.¥]
SRET
STACK

START!
STATL
STAT?
STATY
STREND
STREG
$7y
ST0RE

1381
104
136
N
36l
1496
1378
138¢
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14
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304
04
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STRC
SYSFLG
SYSTEN
TARADR
TCAL
TEST
TESTS
TEST80
TESTS1
TEST8D
TESTID
TESTAL
TESTAZ
TESTCA
TESTCR
TESTOD
TESTSP
THRE?
TMATCE
TRE?
TSRE?
m

UARTS
UNADDR
VBAD
VCONT
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VNEXT
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Appendix M

The following program was written for a Hewlett - Packard HP-16C
calculator. It is used to convert data in the Sea Duct buffsr to engineering
units. Before running the program, Calculator Register .0 must contain the
A/D GND value and Register F must contain the A/D +5V value. The calculator
must be placed in the HEX mode before each conversionm.

Calculator subroutines A, B, ¢ and D are run to give the following
conversions:

A
B

A/D conversion (12 bit) C
Battery conversion (8 bit) D

Compass conversion
Pendulum conversion

For example to convert an A/D value of 3F8 to engineering units,
(assume A/D GND = 009 [R.0] and A/D +5V = FE1 [R F.] )

1. Press HEX

2. Enter 3F8 - There is no need to hit ENTER

3. Praess GSB A

4. Read the answer in the appropiate units { 1.24063 Volts for
this example).

To convert a compass value of 2C to degrees,

1. Press HEX

2. Enter 2C - There is no need to hit ENTER

3. Press GSB C

4. Read the answer in the appropriate units ( 61.88 dagrees for
this example).

HP 16C - Sea Duct Programs

A = A/D conversion (12 Bit) HEX to Volts
B = Battery conversion (8 bit) HEX to Volts
C = Compass HEX to Degrees
D = Pendulum HEX to Degrees

Note: First store A/d GND in RO, A/D +5V in RF in HEX mode

001 43,22, A LBL-A A/D Program
002 21, 8 GSB 8
003 4 4
004 48 .
005 9 9
006 9 9
007 7 7
008 20 X
009 43,21 g RTN
M-1
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010
011
012
013
014
015
016

0117
018
019
020
021
022
023
024
025
026
027
028
029
030

031
032
033
034
035
036
037
038
039
040

041
042
043
044
045
046
047
048
049
050
051
052

43,22,
21,

21,

[X]
OO woWww

43,21
43,22, €
2, 3

36

0
42,45, 2

[ %]
AN O O N W

10
43,21

43,22, D
36

0

42,45, 2
2

20

4

5

30

43, 21

43,22, 8
42, 3

36

45,.0

30

36

0

42,45, 2
4,.1

23

45, F

36

Appendix M (contd.)

LBL-B Battery Program
GBS 9
GBS 8
3
0
X
g RTN

LBL-C Compass Program
f UNSGN
Enter
0
f float 2

et AU N O W W

«a
-
-3

LBL-D Pendulum Program
Enter

f float 2

[T B - ]

g RTN

LBL-8 Scale 12 bit #(HEX) to Decimal Routine
f UNSGN
Enter
Rcl.0 (Recall A/D Gnd)
Enter
0
f float 2
Store .1
HEX
Recl F. (Recall A/D +5V)
Enter

S
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053
054
055
056
057
058
059
060
061

062
063
064
065
066
067

45,.0

30

0

42,45, 2
45,.1

34

10
42,45, S
43,21

43,22, 9
42, A
42, A
42, 2
42, A
43,21

Appendix M (contd.)

Recl.0

0
f float
Recall
XY
*
f float
g RTN

LBL-9
f sL
f SL
f SL
F SL
g RTN

2
.1

5

¥-3

8 bit to 12 bit conversion routine
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APPENDIX N

SEA DUCT PRE-LAUNCH CHECK LIST

MAIN BATTERY PACKS

Pack #1
A. Safety Chain On off
B. Top of Compensation Oil (Marcol)
C. Check water sump drain plugs for security
D. Tie wrap any loose hoses or electrical cables
E. Check microprocessor for security in cradle
F. Check microprocessor compensation diaphragm for
top off (Marcol)
G. Check microprocessor electrical plugs for
full seating, milk air from connector if necessary
H. Check microprocessor electrical cables; tie wrap
if necessary
I. Check all tea cup diaphragms for leakage at wires
and seals. Top off as required (5 places)
White (Marcol)
Red (Mil H5606 Hyd. fluid)
J. Back fill battery disconnect with (Marcol)
Use disconnect at base uf battery to force all air
thru plastic check valve. Reconnect to drain
fitting
K. Remove battery gas vent line
L. Install disconnect plug in battery gas vent fitting
M. Remove overflow can
N. Check pinger battery voltage
0. Reset pinger and reinstall dummy plugs

N-1
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Pack #2
A. Safety Chain On Off
B. Top of Compensation 0il (Marcol)
C. check water sump drain plugs for security
D. Tie wrap any loose hoses or electrical cables
E. Check emergency battery pack for security in cradle
F. Check EHRS battery voltage
Check MP battery voltage
G. Check amergency battery wiring and plugs for proper
seating, milk air if necessary, cap unused plugs
and wires
H. Check all tea cup diaphragms for leakage at wires
and seals, top off as required (3 places)
white (Marcol)
red (Mil H56¢6 Hyd. fluid)
I. Back fill battery disconnect with (Marcol)
Use disconnct at base of battery to force all air
thru plastic check valve. Reconnect at
drain fitting
J. Remove battery gas vent line
K. Install disconnect plug in battery gas vent fitting
L. Remove overflow can

N-2
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Pack #3
A. Safety Chain On Ooff
B. Top of Compensation 0il (Marcol)
C. Check water sump drain plugs for security
D. Tie wrap any loose hoses or electrical cables
E. Check emergency release control canister for security
in cradle
F. Check emergency release wiring and plugs for proper
seating, milk air if necessary, cap unused plugs
and wires
G. Check cylindrical vertical reservoir for security
in cradle
H. Check all 1/8 inch st/sl tube and gland nuts for
tightness
I. Back fill relief valve vent tube loop with oil (Marcol)
J. Check all electrical cables for security, tie wrap if
necessary
K. Check all tea cup diaphragms for leakage at wires and
seals. Top off as required (4 places)
white (Marcol)
red (Mil HS5606 Hyd fluid)
L. Back fill battery disconnect with (Marcol)
Use disconnect at base of battery to force all
air thru plastic check valve. Reconnect at
drain fitting
M. Remove battery gas vent line
N. Install disconnect plug in battery gas vent fitting
o. Remove overflow can
P. Check pinger battery voltage
Q. Reset pinger and reinstall dummy plugs

Initial
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Hydraulic Canister

Top off canister with (Marcol)
Check all seals and fittings for leakage
Check all electrical cables for leakage at Dancos

Check all electrical cable for security; tie wrap
as necessary

Back fill relief valve hose loop with (Marcol)

Remove top vent line fram over flow can; plug male
disconnect into female disconnect on BVC relief
valve mounting block

Disconnect compensation regulator sense line at
canister base, plug in free flow male disconnect fitting
to assure regulator feels ambient sea water pressure

Install dead ended female disconnect into sump sense
line male fitting

Open valve at N, compensation accumulator.
1/2 to 3/4 turn is sufficient. Do not open further;
a stem leak could occur.

Relay Canisters

Check all seals and fittings for leakage
Check all electrical cables for leakage at Dancos

Check all electrical cables for security; tie wrap
as required

Top off all canisters as necessary (use Marcol)

N-4
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Main Junction Box

Check all seals and fittings for leakage
Check all electrical cables for leakage at Dancos

Check all electrical cables for security; tie wrap
as required

Top off all canisters as necessary (use Marcol)

Insure all functions are "off" on external manual
control. Remove external test box plug. Clean
‘0" ring and install test plug cap. Be sure ‘T
handle plug is centered; a leak will occur if the
plug is not centered in the step machined in the
cap ring. Install dumy plug on 4-bin Brantner
connector.

N, Compensation Systems

A‘

Pressurize recirculating pump motor accumulators
with 3,000+ psi N,

Pressurize hydraulic pump motor with 3,000+ PSI N,
Check all lines and valves for leakage

Back fill accumulator diaphragms with water base
hydraulic fluid as required

Insert/Retract System

A.

B.

CO

D.

Check hydraulic cylinders and hoses for leaks

Check cable and turnbuckler for security and freedom
of motion

Check cable to assure they do not hang slack;
adjust if necessary

Remove 3 lock clamps

Interface Junction Boxes (5" x 9")

A.

B.

Check for fluid leakage at seals, wires and dancos

Back f£ill with (Marcol)

Four located on rotary frame A B D G
Three located on main structure C E F
N-5
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Bottom Contact Switches

Check for freedom of motion and smooth operation

1. One bottam contact switch with contact weight
2. One rotary frame retract switch
3. Four test section insert switches

Check accumulators for leakage at fittings and

Cylindrical accumulator has piston with (Red Mil H5606)
on system side, (water base hydraulic fluid in flexible

A.
Hydraulic System Accumlators
A,
diaphragms
B.
diaphragm)
c.

Flexible accordion diaphragm assembly has (red Mil HS606
hydraulic fluid only). Replacable filters are located in
the upper PVC cap.

Water Vent Flapper Tees

A.

Check flapper valve freedom of motion (8 flappers)

wWindow and Lens Cleaning

Clean camera lens

Clean transmissometer glass

Remove plywood safety covers fram test section top
Clean upper test section glass

Clean side ports in test section

Clean photo flash port

Rotary Mechanism

A.

B'

C.

Check hydraulic cylinders and hoses for leakage
Check drive chains for lubricant

Check F/G cover cap for security

N~6
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Camera System

A.

Charge camera battery pack

Install film, set data chamber

Charge photo flash battery pack

Install assemblies on Xx-y-z traverse mechanism
Install control cables; tie wrap as required

Turn on switch

water Samplers

A.

Hydro products butter-fly

1. Install bag

2. Cock mechanism

3. Hook up sample tube at test section port
4. Remove safety clamp

Hydro products chop-stik baggie

1. Install bag

2. Wind up spring mechanism

3. Cock latch mechanism

Sediment Samples (two)

l.

2.

4.

5.

Retract hydraulic cylinder until it bottams out

Retract closure doors; install safety lock link (two)
CAUTION—Do not put hands or fingers into
opening at base of sampler.

Install release cable loop eyes on release pins

Rotate release pin mechanism until cable eyes
are secure

Carefully remove safety lock link

N-7
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Battery Charge Junction Box (A)

1.

Check penetrator caps (4) for full seating;
milk air fram connector cap if necessary (4 places)

Shore Powei Junction Box (B)

1.

Check penetrator cap (1) for full seating; milk
air if necessary; check Danco connectors

Recirculating Pump Motors (two)

Hydraulic

Check Danco electrical plugs for security

Check plastic N, compensation line for collapse
water tie wraps; correct if required

Check plastic N, compensation line for cracks
at inlet fitting to motor

Open valve at N, compensation accumulator, 1/2

to 3/4 turn is sufficient. Do not open further; a
stem leak could occur.

Flow Dividers (two at center line of structure)

1.

2.

3.

Visually inspéct cylindrical PVC housings and
large top hat bladder for leakage

Check tube fittings at top of both assemblies for
leakage

Top off compensation fluid in both assemblies;
use Mil-H-5606 (Red)

Recirculating Pump Motor Controller

l.

2.

Check electrical plugs for proper seating; milk
air fram caps if necessary

Check mechanical security of pressure housing

N-8
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